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Introduction

This Ph.D. dissertation consists of three chapters that constitute independent re-

search articles. Each chapter of this thesis focuses on the firm’s organizational

structure at a different stage of its life cycle: early-stage, growth, business group.

The first chapter investigates the underlying reasons of the gender funding gap in

the venture capital industry. It highlights a significant role for investors’ stereotypes

that ultimately impedes minority-founded startups’ growth. The second chapter

identifies conditions under which firms choose to grow by buying an already existing

company as opposed to building on their in-house resources. The third chapter fo-

cuses on large business groups and adds evidence that investors are not always aware

of the boundaries of the firm and miss predictive information released at another

level of the group.

The first chapter shows that external equity stereotypes impede start-ups’ de-

velopment. I use detailed administrative data on the population of start-ups in

France. I find that female-founded start-ups are on average 20% less likely to

contract with venture capitalists, angel investors, and with other private equity

investors. However, I find that this is no longer the case in female-dominated in-

dustries. Female-founded start-ups in female-dominated sectors are equally to more

likely to raise equity relative to male entrepreneurs in female-dominated sectors.

Female-entrepreneurs in female-dominated sectors are also more likely to use ex-

ternal equity financing than women entrepreneurs in male-dominated sectors. The

novelty of this paper is to show that women are not always at a disadvantage when

it comes to contracting with financiers: female entrepreneurs are perceived better at

female activities, and male entrepreneurs are perceived better at male activities. Be-

cause of context-dependent stereotypes, investors over-estimate the entrepreneurial

abilities of individuals who fit the representative gender of an activity (Bordalo et al.,
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2016). Furthermore, I show that conditional on raising external equity financing,

minority-owned start-ups perform better and grow faster than start-ups founded by

an entrepreneur who belongs to the representative group within and across sectors.

Indeed, successfully equity-funded female-founded start-ups in male-dominated sec-

tors and male-founded start-ups in female-dominated sectors outperform on average.

The evidence suggests that the bar to raise external equity for minority-owned start-

ups was set higher than for non-minority owned start-ups. This study has implica-

tions for designing optimal policies targeting young firms. It suggests that programs

helping minorities to enter into environments in which they are underrepresented

could be useful to attenuate the effects of context-dependent stereotypes.

The second chapter proposes a resource-based explanation to explain firms’ di-

versification choices. A firm can grow and enter into a new product market by

building on existing in-house resources (internal entry) or by acquiring a company

already operating in this market (external entry). We propose a model of production

with endogenous choice of the workforce to draw empirical predictions of diversifi-

cation choices and to derive an original measure of firm-level human capital. The

measure of the firm’s internal human capital captures to which extent a firm’s exist-

ing workforce is adapted to the sector of entry. We build a novel dataset which links

M&A deals from standard commercial databases to the French matched employer-

employee dataset and a dataset of the detailed breakdown of firms’ sales. The entry

is a “buy" if the entity that starts selling in the new sector was recently acquired by

the firm, whereas a firm “builds" if the entry is made through an existing subsidiary.

We document that 2% (10%, weighted by entry sales) of firms enter a new sector

through the acquisition of a target firm. We show that within the same sector of

origin × entry × year, firms tend to diversify by acquisition when their human cap-

ital is not adapted to the sector of entry, and especially when the local labor market

for key occupations to operate in the sector of entry is tight. Taken together, these

findings suggest that labor market frictions are crucial to understanding the role of

human capital in the decision to build or buy. In addition, this paper sheds light

on internal entries – also called organic growth – as a useful counterfactual to think

about acquisitions and takeovers.

Although the two first chapters focus on firms’ growth and ultimately the form-
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ing of business groups, they do not explicitly address the question of value creation

implied by these types of firms. The third chapter of this thesis asks whether

investors are aware of the boundaries of the firm and price information released at

another level of the business group. Using an international sample of business groups

which comprehend at least two publicly listed entities connected through significant

ownership and control links, our main tests consist of regressing parent companies’

abnormal returns on subsidiaries’ earnings announcements and subsidiaries’ abnor-

mal returns on parent companies’ earnings announcements, respectively. We find

that parent companies’ investors do not always react on time – or with delay – to

their subsidiaries’ earnings announcements. We also find that subsidiaries’ investors

on average do not react to parents’ earnings announcements, although these events

convey predictive information about what will be announced later at the subsidiary’s

level. This finding suggests that subsidiaries’ investors are mostly unaware of the

ownership connection with the parent company. Finally, we exploit cross-sectional

variations in the salience of parent-subsidiary ownership connections and investors’

degree of investors’ sophistication.
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Abstract

Using administrative data on the population of start-ups in France and their financ-
ing sources, I provide evidence consistent with the existence of stereotypes among
equity investors. First, I find that female-founded start-ups are 19-27% less likely
to raise external equity including venture capital. However, in female-dominated
sectors, female-founded start-ups are no longer at a disadvantage. They are equally
to 8% more likely to be backed with equity relative to male-founded start-ups in
those sectors and to female-founded start-ups in male-dominated sectors. My em-
pirical design ensures that the observed gender funding gaps are not driven by the
composition of founding teams or by differences across individuals regarding human
capital, ex ante motivations and optimism. Second, consistent with the idea that
the bar is set higher for minorities, I find that conditionally on being backed with
equity, female (male) entrepreneurs perform better in male (female)-dominated sec-
tors relative to male (female) entrepreneurs. The evidence is consistent with a model
in which investors have context-dependent stereotypes.



CHAPTER 1. MIND THE GAP: GENDER STEREOTYPES AND
ENTREPRENEUR FINANCING

1.1. Introduction

Is it worth being different? The large literature on discrimination against gender and

racial minorities suggests it is not. For example, within symphony orchestras, female

musicians are less likely to be hired (Goldin and Rouse, 2000). In the US, “Lakisha"

and “Jamal" are less likely to be invited for an interview than “Emily" and “Greg"

(Bertrand and Mullainathan, 2004). In the mutual fund industry, managers with

foreign-sounding names and female managers receive fewer fund flows and are less

likely to be promoted (Kumar, Niessen-Ruenzi and Spalt, 2015; Niessen-Ruenzi and

Ruenzi, 2018; Barber, Scherbina and Schlusche, 2017). At S&P 500 firms, women

make up 19% of board members and merely 5% of CEOs (Adams and Ferreira, 2009).

Within a male-dominated academic field, such as economics, 35% of new PhDs are

female, and 12% hold a full professorship (McElroy, 2016; Sarsons, 2017; Chari and

Goldsmith-Pinkham, 2017). Finally, in high growth entrepreneurship, while female

entrepreneurs represent approximately 30% of the population of start-up founders

across time and countries, 10-15% of them succeed in receiving private equity (PE)

and venture capital (VC) financing (Gompers and Wang, 2017b; Kauffman, 2017;

MIWE, 2018). In this paper, I ask whether female entrepreneurs are systematically

at a disadvantage in raising capital, and whether it is still the case in environments

where they constitute the dominant group. The answers have implications for deter-

mining the optimal regulatory response, if any, and more broadly, for understanding

how investors’ beliefs affect the development of young firms.

Many explanations have been proposed to rationalize the gender gap, including

differences in human capital accumulation, risk attitudes and preferences.2 These

differences imply that women are not drawn into entrepreneurship at all or that

they are, but with different motivations and in different industries. Another body

of the literature focuses on discrimination and suggests that the gender gap may be

due to a lower propensity for investors to fund female entrepreneurs seeking capi-

tal. This view stems from the fact that over 90% of venture capitalists (VCs) are

men, resulting in difficulties in selecting and advising female entrepreneurs (Gom-

pers et al., 2014; Ewens and Townsend, 2017; Raina, 2017). Nevertheless, it is also

2See, for instance, Niederle and Vesterlund (2007), Sapienza, Zingales and Maestripieri (2009),
Ors, Palomino and Peyrache (2013), Cook et al. (2018), and Bertrand (2011) for a review of the
literature.
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possible that some investors may be biased against women.3 A third view related to

stereotypes posits that investors underestimate the abilities of entrepreneurs when

they belong to the minority (Bordalo et al., 2016). In this paper, I find that fe-

male start-up founders are not systematically at a disadvantage in raising capital

from external equity investors. They are in sectors in which according to context-

dependent stereotypes male entrepreneurs are perceived to do better than female

entrepreneurs.

A key challenge for my study is that entrepreneurs’ abilities cannot be directly

observed. We do not know whether start-ups that did not raise capital had their

applications rejected because they were objectively lower-quality projects than those

that were funded, or for other reasons. The profile of firms that could use VC but

do not, could provide a useful counterfactual to understand what makes a good

candidate from investors’ point of view. In addition, the underrepresentation of

female entrepreneurs among successfully funded entrepreneurs does not necessarily

point toward a differential treatment of women by investors, only the disproportion

between funded entrepreneurs and their representativeness in the population of start-

ups does. However, traditional datasets only provide information about firms that

have successfully raised capital in public or private equity markets.

In this paper, I take advantage of administrative data from France. The dataset

combines a large-scale survey of entrepreneurs with corporate tax files from 2002

to 2016. Every four years, a new cohort of randomly selected entrepreneurs that

represents approximately 25% of the population of new firms founded within a year

is required to take part in the survey. The first advantage of using administrative

data is that the dataset is not subject to the selection biases commonly encountered

in the empirical entrepreneurship literature. Second, because I follow full cohorts

of entrepreneurs, I can compare the proportion of successfully funded entrepreneurs

from a certain gender group to the frequency of this group in the sector. Third,

for each firm, the dataset contains detailed project characteristics, including the

3In the summer of 2017, several cases of discrimination against women in technology companies
(e.g., Uber, Google) and VC firms (e.g., Kleiner Perkins Caufield & Byers, 500 Startups) highlighted
the treatment of women in Silicon Valley (source: https://goo.gl/VmLJNq). Other anecdotal
evidence involve, for instance, the financier John Doerr who summed up his philosophy as follow:
“Invest in white male nerds who’ve dropped out of Harvard or Stanford", or the Witchsy cofounders
who created a fake male cofounder named “Keith Mann" to reach VCs via email and received an
unprecedented number of replies.
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activity and financing sources available to the start-up. It also includes a large

range of founders’ biographical characteristics and personality traits. Specifically,

entrepreneurs are asked ex ante about their motivations for founding a start-up and

their ambitions for the new venture. This qualitative information is likely to matter

when investors select start-ups to finance. Fourth, because the corporate tax files

include balance sheets, income statements, and employment composition of every

firm in France every year, I can characterize and quantify differences in growth and

performance between minority-led firms and non-minority-led firms in the early part

of their life cycle to shed light on some of the outstanding questions on the role of

entrepreneurs’ abilities in new firm creation.

My findings are broadly consistent with the view on stereotyping. Although

female-founded start-ups are on average 19-26% less likely to be financed by ex-

ternal equity investors, I find that this gap no longer exists in female-dominated

sectors.4 Female entrepreneurs in female-dominated sectors are equally to 8% more

likely to raise capital relative to male entrepreneurs in those sectors, and significantly

more likely to raise capital relative to female entrepreneurs in male-dominated sec-

tors. This finding indicates that both female and male entrepreneurs benefit from

operating in a sector in which they fit the representative gender.

To interpret the evidence, I propose a framework based on Bordalo et al. (2016).

The model generates empirical predictions for when investors are rational, biased

against a gender, and have stereotypes. In the model, entrepreneurs of different gen-

ders (male or female) and different ability types (high or low) are distributed across

industries. Based on the distribution of each gender by industry, I identify the most

representative gender and classify industries as male-dominated (e.g., engineering)

or female-dominated (e.g., hairdressing) (Gennaioli and Shleifer, 2010). Investors

are biased against a gender if they systematically underfund this group regardless

of the context and the entrepreneurs’ abilities (taste-based discrimination, Becker,

1957). Investors are rational when they select entrepreneurs according to the true

average abilities of their gender group in the industry (statistical discrimination,
4Male- and female-dominated sectors are classified according to the gender distribution of en-

trepreneurs by sector which identifies the most representative gender for each sector. The baseline
measure defines a sector as female-dominated if it comprises more than 50% of females among
its population of entrepreneurs. Those sectors represent 15% of the sectoral classification. I also
provide alternative measures based on the percentage in the populations of female CEOs, female
business owners and female business owners at newly created firms.
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Phelps et al., 1972; Arrow, 1973). Lastly, investors have context-dependent stereo-

types when their investment decisions favor entrepreneurs when their gender is the

most representative of an industry. Therefore, the average abilities of entrepreneurs

who belong to the representative gender group are overestimated, and underesti-

mated when they belong to the minority group. As a result, male entrepreneurs

have a higher probability of raising capital in male-dominated industries than in

female-dominated industries, and female entrepreneurs are more likely to be funded

in female-dominated industries. This view is consistent with the pattern I find in the

data. The empirical evidence suggests that investors are not systematically biased

against female entrepreneurs and act according to context-dependent stereotypes as

opposed to fixed preferences toward a gender.

Although female entrepreneurs are not systematically at a disadvantage and are

more likely to raise capital in female-dominated sectors, it could still be the case

that investors have rational expectations about gender abilities within and across

sectors. Women could simply be better at female activities and men better at male

activities. To determine whether investors’ beliefs about gender are rational or not,

I design an “outcome test" in the spirit of Becker (1993).5 I consider the effect of

receiving external equity on future corporate performance. The approach consists

of comparing the growth and performance of successfully funded start-ups up to

five years after receiving external equity. My findings suggest female-led start-ups

founded in male-dominated sectors grow faster than male-led start-ups in these sec-

tors, and perform better relative to female-led start-ups in female-dominated sectors.

Specifically, I find that successfully funded start-ups run by a female entrepreneur in

a male-dominated sector hire more employees, sell more abroad, have a productive

use of assets and are more likely to exit by IPOs relative to those incorporated in

female-dominated sectors.6 Interestingly, I find similar results for male entrepreneurs

when they constitute the minority group, i.e., in female-dominated sectors. The ev-

idence suggests that the bar to be backed with equity for the marginal entrepreneur

who belongs to a minority group is higher than that for the one who belongs to
5See Arnold, Dobbie and Yang (2018) and Dobbie et al. (2018) for an application to racial bias

in the bail market and in the consumer lending market.
6However, the results show that entrepreneurs who belong to the minority group have system-

atically worse returns on assets (ROA). The ROA is traditionally used to measure performance of
established firms and may be unstable for young firms that are still growing (Puri and Zarutskie,
2012).

19



CHAPTER 1. MIND THE GAP: GENDER STEREOTYPES AND
ENTREPRENEUR FINANCING

the dominant group. This finding is consistent with the empirical predictions of

context-dependent stereotypes.

An alternative interpretation of the better-observed performance is related to

the quality of the pool of entrepreneurs. Entrepreneurs may self-select in industries

in which they fit the expected gender because they may derive extra utility from

behaving according to the social prescriptions (Akerlof and Kranton, 2000; Jouini,

Karehnke and Napp, 2018). As a result, the pool of entrepreneurs from the dominant

gender group would be of worse quality than the pool of minority entrepreneurs

(Kumar, 2010). I find that serial female entrepreneurs as well as female entrepreneurs

who start with a new idea of product are more likely to opt for a male-dominated

sector as opposed to a female-dominated sector, whereas those who start to enjoy

the private benefits of being their own boss are more likely to start in a female-

dominated sector. However, when I focus on the selected subsample of successfully

funded entrepreneurs, these differences disappear (Adams and Funk, 2012; Adams

and Ragunathan, 2017).7 This finding suggests that minority entrepreneurs who

pass the selection bar by equity investors are not necessarily different on observables

from those, also selected, who belong to the dominant group of a sector.

An alternative explanation for the better performance of the minority group

could be screening discrimination (Cornell and Welch, 1996). According to this view

female fund managers are better at selecting and advising female entrepreneurs.8

Using extracts of PE and VC deals from the commercial database Thomson Ventur-

eXpert linked to the matched employer-employee dataset, I identify the gender of

fund managers and test for this hypothesis. I do not find that female fund managers

explain the better performance of female entrepreneurs. One caveat is that a few

female general partners manage PE and VC funds, offering too little variation on

the supply side to identify a significant relationship.9

7Kumar (2010) finds that female financial analysts perform better than their male counterparts,
suggesting that women who self-select into male-dominated occupations are not representative of
the population. Adams and Funk (2012) and Adams and Ragunathan (2017) argue that women
who sit in boards and reach top corporate positions are not necessarily different from men in those
positions.

8This explanation is similar to what Jannati et al. (2016) identify as in-group bias and what
Gompers et al. (2014) and Gompers and Wang (2017b) identify as homophily.

9Approximately 9 % of PE and VC investment firms are run by a female fund manager in my
sample. This figure is consistent with what Gompers et al. (2014) and Gompers and Wang (2017b)
find in their sample. In a robustness tests, I define a dummy variable that takes the value one if
at least one women sit in the board of the VC firm, measured as by being in the top five most
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Regarding alternative funding sources available to start-ups, I do not find any

differences in fundraising success by gender across sectors. Male and female en-

trepreneurs are equally likely to raise bank debt and receive equity grants supported

by governmental programs in both male-dominated and female-dominated sectors.

However, the results show that female entrepreneurs rely more on personal debt and

non-bank debt. This mixed finding suggests that entrepreneurs from the minority

group only partially manage to shift their demand toward alternative external fi-

nancing sources.10 In addition, to try to mitigate concerns relative to the fact that

female entrepreneurs may be less likely to less likely to get external equity financing

because they are less likely to demand in the first place, I run three robustness tests.

First, I condition the sample on entrepreneurs who declare to have the ambition to

grow the start-up, as opposed to stay small, or entrepreneurs who succeeded at get-

ting a bank loan, a personal or a grant, and I still that female entrepreneurs are

less likely to contract with equity investors. Second, I check whether personal re-

sources invested by female entrepreneurs at creation, bank debt and other external

financing sources represent different percentages of the start-up’s capital structure,

and they do not. Third, in an additional robustness test, I control for the amount

of personal resources invested at creation by the founder and show that the main

findings hold.11

Besides, the difference in fundraising success by gender across sectors is robust

to an array of start-ups’ characteristics and founders’ personal traits. In particular,

differences in education, past industry experience, prior entrepreneurial experience,

motivations, optimism and initial start-up size do not fully explain the observed

compensated employees of the VC firm, and find similar results.
10Prior studies focusing on bank loans find that female entrepreneurs pay more for credit than

do male entrepreneurs (Bellucci, Borisov and Zazzaro, 2010; Alesina, Lotti and Mistrulli, 2013).
The specific features of external equity financing relative to bank loans regarding selection and
monitoring efforts can explain why equity investors tend to pay more attention to the entrepreneurs’
profiles, especially at early stage, relative to other types of fund providers (Winton and Yerramilli,
2008; Bottazzi, Da Rin and Hellmann, 2016). First, banks typically lend to a wide variety of firms,
whereas start-ups with VC tend to have very risky and positively skewed return distributions with
a high probability of negative returns and a small probability of extremely high returns. Second,
the monitoring process of banks is typically far less intensive than that of VCs. Banks monitor to
minimize negative outcomes and identify worsening collateral quality, whereas VCs monitor more
intensively and have extensive control rights, such as board seats and voting rights in the start-ups
(Kaplan and Stromberg, 2001; Hellmann and Puri, 2002). Third, VCs impose liquidity restrictions
on their limited partners, who in turn demand higher returns from their investment.

11Information about amounts invested at creation and percentages of capital structure are avail-
able only for some cohorts.
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differences in funding outcomes between minority and majority entrepreneurs. I

also consider the influence of starting as a team and of being married (Barber and

Odean, 2001). I find that female-led teams are even more likely to be discrimi-

nated than male-led teams in male-dominated sectors, but they are also even more

likely to balance that disadvantage in female-dominated sectors. Furthermore, I find

that the founder’s gender no longer explains fundraising success when the start-up

is founded with the spouse, suggesting that investors value mixed founding team.

In addition, using the extracts from VentureXpert linked with corporate tax files,

I replicate the main results out-of-sample to address potential concerns about the

quality of self-reported data in surveys. I also take advantage of additional informa-

tion about investors available in VentureXpert to confirm that PE, VC are subject

to stereotypical thinking, as opposed to angel investors. Finally, I find that equity

investors have stereotypes not only about gender but also about age (Coffman, Ex-

ley and Niederle, 2018). I find that entrepreneurs 50 years old or older who operate

in young sectors are less likely to raise capital than younger entrepreneurs in those

sectors.12

There is surprisingly little systematic evidence about the gender gap in financing

entrepreneurs, given the public interest in and regulatory concerns about this topic.

The few existing studies on gender disparities in high growth entrepreneurship focus

on homophily (Gompers and Wang, 2017a,b; Raina, 2017; Ewens and Townsend,

2017; Howell and Nanda, 2019). In particular, Ewens and Townsend (2017) and

Raina (2017) find that female entrepreneurs are less likely to be targeted by angel

investors and perform worse conditionally on being VC-backed, respectively, but

the effects disappear when female entrepreneurs are targeted and advised by fe-

male investors. In my study, I find evidence of investors’ behaviors consistent with

context-dependent stereotypes. Gender minorities are less likely to raise capital, but

conditional on being backed with equity they perform better.13

Taken together, my findings suggest that the average investor misses valuable

investment opportunities by overlooking minority entrepreneurs. The evidence has

important implications from the perspective of entrepreneurs, the VC industry, and

12I define young sectors as sectors in which the median CEO age is below 40 years old.
13In a randomized control trial conducted on VC and angel investors in 2018, Gornall and

Strebulaev (2019) find that female start-up founders receive more feedback of interest in the first
step of the application process than similar male founders.
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the economy in general. First, entrepreneurs’ access to external equity financing

can make the difference between success and failure, given the advantage of these

equity investors in advising start-ups and creating value (e.g., Hellmann and Puri,

2000, 2002; Kaplan and Strömberg, 2003; Kerr, Lerner and Schoar, 2011). Sec-

ond, not financing the potential success of high-growth oriented entrepreneurs from

minorities means that some VCs are deteriorating potentially better performance

and are wasting the resources invested by their limited partners (e.g., Gompers and

Lerner, 1999; Kaplan and Schoar, 2005). Third, failing to finance entrepreneurs

from a minority may ultimately result in missed growth and missed job creation in

the economy (e.g., Haltiwanger, Jarmin and Miranda, 2013; Gennaioli et al., 2013;

Hsieh et al., 2013).

This study is also related to the economic literature that investigates causes of the

gender gap and a more recent stream of literature in finance that studies its effects

on various financial and corporate outcomes. More specifically, to highlight the

effects of context-dependent stereotypes in the financing of entrepreneurs, I closely

follow hypotheses developed in experimental studies and methodologies of existing

field studies on the topic. In the lab, Reuben, Sapienza and Zingales (2014) show

that stereotypes work against women in math-related tasks, and Coffman, Exley

and Niederle (2018) find that employers prefer to hire male over female workers for

a male-typed task not because of preferences for gender but because of beliefs. In

the field, Arnold, Dobbie and Yang (2018) find evidence consistent with stereotypes

in the bail market, Bohren, Imas and Rosenberg (2017) in a math internet forum,

and Egan, Matvos and Seru (2017) in the financial advisory industry.

Finally, this paper contributes to a burgeoning literature on behavioral en-

trepreneurship that has mainly focused on entrepreneurs’ personal traits, risk aver-

sion, and overconfidence levels to explain entrepreneurial entry and financial deci-

sions at young firms (Moskowitz and Vissing-Jorgensen, 2002; Landier and Thesmar,

2008; Hurst and Pugsley, 2011; Puri and Robinson, 2013; Hvide and Panos, 2014;

Levine and Rubinstein, 2017).14 My analysis extends this literature by document-

ing that high-growth oriented and optimistic entrepreneurs are more likely to raise

capital and that external equity investors are also subject to biased beliefs.

14See Kerr, Kerr and Xu (2017) for a review of the literature.
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1.2. Theoretical Framework

In this section, I develop a stylized framework that derives empirical predictions to

identify the underlying factors driving the observed investor discrimination behav-

iors. The model builds on Bordalo et al. (2016), adapts it to the special case of gender

discrimination and incorporates alternative explanations of discrimination (Bohren,

Imas and Rosenberg, 2017). The framework consists of a financier who learns about

an entrepreneur’s ability from her gender and industry of incorporation and then

uses this information to decide whether to finance her.15

1.2.1. Set-up

Entrepreneurs. Consider an entrepreneur who has a deterministic gender g ∈
{M,F}, and who started a company in industry i ∈ {IM , IF}. A proportion ω of

entrepreneurs choose to start in IM , so ω represents the size of industry IM , and

1 − ω represents the size of industry IF . Within industry i, there is a frequency

πg,I = Pr(G|I) that an entrepreneur is of gender g. Because F and M are com-

plementary types in the population (−G ⊆ Ω − G), the frequency of one gender

can be expressed as a function of the other. πi and 1 − πi denote the frequency of

female and male entrepreneurs in industry i, respectively. I define industries IM and

IF such that Pr(F |IF ) > Pr(F |IM). In addition, an entrepreneur is characterized

by an unobservable ability type: she can be a high-ability type individual (H) or

a low-ability type individual (L). Within industry i, there exists an unobservable

proportion Pr(H|G, I) of entrepreneurs of gender g who are high-ability type indi-

viduals.

Financiers. A set of financiers evaluates the entrepreneurs’ abilities. For simplic-

ity, I assume there is one financier or a homogeneous set of financiers who select

entrepreneurs to finance. Ideally, a rational financier (or one who believes himself

to be so) wants to finance only high-ability type entrepreneurs, so the probability

that an entrepreneur of gender g incorporated in industry i is successful at raising

external financing is Pr(S|G, I,H). However, distributions of entrepreneurs’ ability

15In Bordalo et al. (2016), the type is the entrepreneur’s gender g and the population subgroup
g is the industry i in which a start-up is incorporated.

24



ESSAYS ON CORPORATE OWNERSHIP AND HUMAN CAPITAL

types are not observable, such that the financier may make mistakes and finance

a proportion Pr(S|G, I, L) of low-ability type entrepreneurs at the expense of en-

trepreneurs of high ability who belong to the other gender group (budget constraint).

Therefore, an entrepreneur of gender g in industry i’s probability of raising external

financing depends on her perceived ability {Ĥ, L̂}, which could be different from

her true ability {H,L}. Figure 1.1 presents the decision problem considering two

entrepreneur gender types (M and F ) and two entrepreneur ability types (H and

L). Entrepreneurs are split into two industries (IM and IF ), in which male and

female entrepreneurs, respectively, represent a larger proportion of entrepreneurs.

[Insert figure 1.1 here]

[Fundraising success] An entrepreneur of gender g in industry i whose perceived

ability is Pr(Ĥ|G, I) has the following probability of being successfully funded:

Pr(S|G, I, Ĥ) = Pr(Ĥ|G, I)× Pr(G|I)× Pr(I)

where Pr(G|I) represents the frequency of gender g in industry i and Pr(I) repre-

sents the proportion of entrepreneurs incorporated in i.

1.2.2. Discrimination and funding error

Gender discrimination occurs when a male and a female entrepreneur with the same

perceived abilities receive different financing outcomes. Discrimination can also

be expressed as the difference between male and female entrepreneurs’ financing

outcomes in industry I. [Discrimination] Within-industry discrimination is denoted

as follows:

D(I) ≡ Pr(S|M, I, Ĥ)− Pr(S|F, I, Ĥ)

where Pr(S|M, I, Ĥ) and Pr(S|M, I, Ĥ) are respectively the proportions of male

and female entrepreneurs with high perceived ability who raise capital in industry

I.

There is no discrimination if male and female entrepreneurs are equally likely

to raise capital given the frequency of each gender within an industry, such that

I, Pr(S|F, I, Ĥ) = Pr(S|M, I, Ĥ) ·
(

πI
1−πI

)
. The term πI

1−πI
accounts for differ-
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ences in male and female entrepreneurs’ participation within a sector. Discrimina-

tion occurs when male and female entrepreneurs, who are perceived to be equally

able, experience different funding outcomes. For instance, female entrepreneurs

are less likely to raise capital than male entrepreneurs, formally Pr(S|F, I, Ĥ) <

Pr(S|M, I, Ĥ) ·
(

πI
1−πI

)
, or male entrepreneurs are less likely to raise capital, for-

mally Pr(S|F, I, Ĥ) > Pr(S|M, I, Ĥ) ·
(

πI
1−πI

)
, whereas entrepreneurs from both

groups are on average perceived as equally able, Pr(Ĥ|M, I) = Pr(Ĥ|F, I).

The corollary of discrimination is funding error. Funding error corresponds to the

proportion of low-ability type entrepreneurs who successfully raise capital. Funding

error can also arise from financiers who make a mistake by categorizing low-ability

type entrepreneurs as high-ability type entrepreneurs. In this case, funding error

is defined as the difference between successfully funded entrepreneurs perceived as

high-ability types and those who truly are high-ability types. [Funding error] Within-

industry funding error is denoted as follows:

E(I) = Pr(S|G, I, L) ≡ |Pr(S|G, I, Ĥ)− Pr(S|G, I,H)|

where Pr(S|G, I, L) is the probability that a low-ability entrepreneur of gender g

raises capital in industry I, Pr(S|G, I, Ĥ) is the probability that an entrepreneur

perceived as a high-ability type entrepreneur raises capital, and Pr(S|G, I,H) is the

probability that an entrepreneur of high-ability type raises capital.

1.2.3. Taste-based discrimination

Taste-based discrimination is rooted in preferences for a gender. Investors are biased

toward a gender if they consistently favor entrepreneurs of that gender. In contrast,

they are biased against a gender, if there is a constant distaste associated with

that gender. Taste-based discrimination against female entrepreneurs corresponds

to the case in which investors have a constant preference for male entrepreneurs over

female entrepreneurs (CF > 0). Female entrepreneurs’ probability of raising external

financing is systematically lower than that of male entrepreneurs regardless of the

context and even if abilities are perceived as equivalent Pr(Ĥ|F, I) = Pr(Ĥ|M, I).

Taste-based discrimination against female entrepreneurs leads to Pr(S|F, I, Ĥ) <
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Pr(S|M, I, Ĥ) ·
(

πI
1−πI

)
for all industries.

[Taste-based discrimination] If male and female entrepreneurs’ abilities are per-

ceived to be equivalent within and across industries, formally Pr(Ĥ|F, I) = Pr(Ĥ|M, I)

∀I, then, all else being equal, taste-based discrimination against female entrepreneurs

exists if:

Pr(S|F, I, Ĥ) < Pr(S|M, I, Ĥ) ·
(

πI
1− πI

)
,∀ I (1.1)

Under the same conditions, taste-based discrimination against male entrepreneurs

exists if:

Pr(S|F, I, Ĥ) > Pr(S|M, I, Ĥ) ·
(

πI
1− πI

)
,∀ I (1.2)

where πI denotes the frequency of female entrepreneurs within industry I.

In the presence of taste-based discrimination, the aggregate funding error across

industries is positive: E =
∑

iE(I) =
∑

i Pr(S|G, I, L) > 0. Because of funding

errors, the average ability of the gender that is systematically overfunded is lower

than the average ability of the group that is systematically underfunded. Under the

assumption that entrepreneurs’ abilities are constant over time, funding errors imply

that the future corporate performance of the overfunded group will systematically

underperform those of the group that is underfunded.

1.2.4. Statistical discrimination

Statistical discrimination is rooted in rational beliefs. Investors finance entrepreneurs

with respect to the perceived abilities of their gender group and assume that these

abilities are correctly assessed. The perceived distribution of entrepreneurs’ abilities

by gender coincide with their true abilities. Therefore, in industries in which in-

vestors perceive female entrepreneurs to have higher abilities, female entrepreneurs

are more likely to be funded; likewise, in industries in which investors perceive male

entrepreneurs to have higher abilities, male entrepreneurs are more likely to raise

capital.

[Statistical-based discrimination] If investors correctly assess entrepreneurs’ abil-

ity type, Pr(Ĥ|M, I) = Pr(H|M, I) and Pr(Ĥ|F, I) = Pr(H|F, I), and if male

and female entrepreneurs’ abilities are perceived to be equivalent, Pr(Ĥ|M, I) =

Pr(Ĥ|F, I), then, all else being equal, the probability of fundraising success for
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female entrepreneurs is:

Pr(S|F, I, Ĥ) = Pr(S|M, I, Ĥ)

(
πI

1− πI

)
, in I (1.3)

If in industry IF , in which female entrepreneurs’ perceived abilities are higher than

those of male entrepreneurs, Pr(Ĥ|F, IF ) > Pr(Ĥ|M, IF ), then, all else being equal,

the probability of fundraising success for female entrepreneurs is:

Pr(S|F, IF , Ĥ) > Pr(S|M, IF , Ĥ) ·
(

πIF
1− πIF

)
, in IF (1.4)

If in industry IM , in which female entrepreneurs’ perceived abilities are lower than

those of male entrepreneurs, Pr(Ĥ|F, IM) < Pr(Ĥ|M, IM), all else being equal, the

probability of fundraising success for female entrepreneurs is:

Pr(S|F, IM , Ĥ) < Pr(S|M, IM , Ĥ) ·
(

πIM
1− πIM

)
, in IM (1.5)

where πIF denotes the frequency of female entrepreneurs in IF and πIM denotes the

frequency of female entrepreneurs in IM .

Within an industry, taste-based discrimination and statistical-based discrimi-

nation yield to the same predictions. Both an exogenous parameter CF > 0 and

beliefs about gender abilities, such as Pr(Ĥ|M, I) > Pr(Ĥ|F, I), would lower female

entrepreneurs’ fundraising success.16 I disentangle taste-based discrimination from

statistical discrimination by introducing sectoral heterogeneity (proposition 1.2.4).

Therefore, I consider two types of industries: male-dominated (IM) and female-

dominated (IF ). Asymmetric entrepreneur funding outcomes by gender across sec-

tors identify investors’ belief-based behaviors, as opposed to preference-based dis-

crimination which predicts that a certain group is consistently underfunded regard-

less of the industry.

In the rational belief-based discrimination view, the average funding error by

gender within and across sectors is equal to zero.17 There is no systematic mistake
16Note that in both the taste-based discrimination and the statistical discrimination views,

investors correctly assess distributions of entrepreneurs’ abilities. The difference comes from the
fact that investors who rely on preference simply do not use entrepreneurs’ abilities when they
select entrepreneurs to finance.

17This does not mean that funding errors do not exist at the individual level. Nevertheless,
they are not systematically directed toward the same gender as errors are expected to cancel when
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made about the same gender, formally, E = E(IF ) + E(IM) = |Pr(Ĥ|M, IF ) −
Pr(H|M, IF )| + |Pr(Ĥ|F, IM) − Pr(H|F, IM)| = 0. Assuming that entrepreneurs

have constant abilities over time, successfully funded entrepreneurs who belong to

a particular gender group should not display better future performance than those

of the other group. Entrepreneurs are financed according to the true ability of their

gender group, such as on average minority entrepreneurs are not less likely to be

funded relative to entrepreneurs from the dominant group.

1.2.5. Discrimination with stereotypes

Investors have context-dependent stereotypes if they favor a gender that is rep-

resentative of the industry. As in statistical discrimination, the financier selects

entrepreneurs according to his expectations about the average ability of a gender by

industry. However, as in Bordalo et al. (2016), the financier have a distorted view

of entrepreneurs abilities by gender across industries.

At firm creation, investors may not have much information about entrepreneurs’

abilities and may use entrepreneurs’ frequencies by gender (Pr(G|I)) to estimate en-

trepreneurs’ abilities. Therefore, the frequency distribution of gender g is mapped to

the ability distribution of entrepreneurs of gender g; formally, I assume Pr(H|G, I) =

Pr(G|I) (called “congruity theory" in Eagly and Karau (2002)). Following Gennaioli

and Shleifer (2010), the most representative gender g for industry I is the one that

is most representative of the industry relative to other industries −I. The repre-

sentative gender is also the easiest to recall (also called heuristics in Tversky and

Kahneman (1983)), e.g., female for the hairdressing industry and male for the engi-

neering industry.

[Representativeness] The representativeness of a gender g for industry I given

another industry −I is defined as the likelihood ratio:

R(G, I,−I) ≡ πg,I
πg,−I

Gender representativeness captures the fact that a gender is more likely to be

aggregated.
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overweighted relative to its true frequency if it is unlikely in other industries. Fol-

lowing Bordalo et al. (2016), the financier relies on stereotypes when her beliefs have

the following form:

[Distortion] The financier attaches to each gender g in industry I a distorted

probability:

Pr(Ĥ∗|G, I) =
πI · hg( πI

π−I
)

πI · hg( πI
π−I

) + (1− πI) · h−g(π−I
π−I

)

where π−I is the frequency of entrepreneurs with gender g in industry I, and func-

tion hg(.) is a symmetric function centered on the representativeness of a gender to

an industry; it increases in its own representativeness and decreases in the represen-

tativeness of the other gender.

Under this formulation, distorted abilities are modeled as an exaggeration of

true gender frequency distributions. If gender g is objectively more likely within an

industry, namely Pr(G|I) is higher, then the stereotypes imply that the financier

overestimates the probability of highly able entrepreneurs who belong to this gender

group. As a result, distortions are due exclusively to the fact that one gender

is more or less representative of an industry than the other. If all genders are

equally representative of an industry, the financier does not distort the true gender

distributions of abilities, so he holds rational expectations about genders and h(1).

If the representativeness of genders differs across industries, stereotypical beliefs

outweigh the ability of the most representative gender. Then, following Bordalo et al.

(2016), I define ability distributions distorted by context-dependent stereotypes,

Pr(Ĥ∗|G, I), and I compare them to the true distributions of abilities, Pr(H|G, I).

[Perceived abilities with stereotypes] If female is the representative gender of

industry IF and male the representative gender of industry IM and assuming that

the likelihood ratio πG,IF
πG,IM

is monotonically and strictly increasing in the proportion

of a gender G = {M,F}, then for any weighting function hg(·):

Pr(Ĥ∗|F, IF ) > Pr(H|F, IF ) > Pr(H|F, IM) > Pr(Ĥ∗|F, IM) (1.6)

and

Pr(Ĥ∗|M, IF ) < Pr(H|M, IF ) < Pr(H|M, IM) < Pr(Ĥ∗|M, IM) (1.7)
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Context-dependent stereotypes amplify differences in gender distributions across

industries. In particular, the financier overestimates the abilities of female en-

trepreneurs in female-dominated industries and underestimates their abilities in

male-dominated industries. For instance, hairdressing is a female-dominated in-

dustry, so the proportion of female hairdressers who are perceived as highly able

is higher than the proportion of truly highly able entrepreneurs. In contrast, the

proportion of male hairdressers perceived as highly able is lower than the true pro-

portion. The inverse applies to software programming that is a male-dominated

industry. The proportion of male programmers perceived as highly able is overesti-

mated, and the proportion of highly able female programmers is underestimated.

[Discrimination with stereotypes] If the perceived abilities of female entrepreneurs

in female-dominated industry IF is greater than the perceived abilities of female en-

trepreneurs in male-dominated industry IM , formally Pr(Ĥ∗|F, IF ) > Pr(Ĥ∗|F, IM),

then, all else being equal, the probability of fundraising success for female en-

trepreneurs is:

Pr(S|F, IF , Ĥ∗) > Pr(S|F, IM , Ĥ∗) ·
(

πI
1− πI

)
(1.8)

If the perceived abilities of male entrepreneurs in male-dominated industry IM is

greater than the perceived abilities of male entrepreneurs in female-dominated in-

dustry IF , formally Pr(Ĥ∗|M, IM) > Pr(Ĥ∗|M, IF ), then, all else being equal, the

probability of fundraising success for male entrepreneurs is:

Pr(S|M, IF , Ĥ
∗) < Pr(S|M, IM , Ĥ

∗) ·
(

πI
1− πI

)
(1.9)

where πIF denotes the frequency of female entrepreneurs in IF and πIM denotes the

frequency of female entrepreneurs in IM . In addition, discrimination with stereo-

types exists if Pr(Ĥ∗|M, I) > Pr(H|M, I) and Pr(Ĥ∗|F, I) > Pr(H|F, I).

Context-dependent stereotypes about gender also yield asymmetric investor fund-

ing behaviors. A representative gender is more likely to be funded in those industries

in which it is representative as opposed to industries in which it represents the mi-

nority group.
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As a result, with context-dependent stereotypes, the financier makes systematic

funding errors against the minority gender group across industries: E = E(IF ) +

E(IM) = Pr(S|F, IF , L) + Pr(S|M, IM , L) ≡ |Pr(Ĥ∗|M, IF ) − Pr(H|M, IF )| +

|Pr(Ĥ∗|F, IM) − Pr(H|F, IM)| > 0. Assuming that entrepreneurs have constant

abilities over time, successfully funded entrepreneurs from the representative group

are expected to underperform relative to their performance in industries in which

they belong to the minority group. The reason is that a non-zero share of successfully

funded entrepreneurs from the representative group is low-ability type entrepreneurs.

Empirically, in male-dominated industries, we expect the future performance of suc-

cessfully funded female entrepreneurs to be greater than that of successfully funded

female entrepreneurs in female-dominated industries. The symmetric case applies

to successfully funded male entrepreneurs in female-dominated industries.

1.2.6. Aggregate effects and policy implications

In this section, I characterize the aggregate effects of stereotypes on the economy. If

we consider more than two industries or two industries of different size, formally ω 6=
1
2
, all else being equal, equation 1.2.5 yields the following proposition. [Aggregate

effects] If the size of female-dominated IF represents less than half of the total

economy, formally ω < 1
2
, then the aggregate probability of fundraising success of

female entrepreneurs is:

Pr(S|F ) < Pr(S|M) (1.10)

If male-dominated industries account for a larger share of the economy than

female-dominated industries, stereotypes favoring male entrepreneurs dominate those

favoring female entrepreneurs, and the probability of female entrepreneurs success-

fully raising capital becomes lower than that of male entrepreneurs. In my frame-

work, this finding is not driven by any form of investor preference but due to the fact

that financiers mistakenly overestimate the abilities of entrepreneurs who belong to

the representative group of an industry. In particular, if male- or female-dominated

industries were of equal size, the probability of entrepreneurs’ fundraising success

by gender would be equal, even in the presence of distorted ability distributions by
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gender across industries.

This framework implies that the increasing participation of female entrepreneurs

attenuates the aggregate effects of gender stereotypes. Gender stereotypes can be

attenuated by balancing gender representation within industries, i.e., more female

entrepreneurs in male-dominated industries and more male entrepreneurs in female-

dominated industries.

In practice, initiatives favoring the participation of minorities in industries in

which they are underrepresented can take the form of communication campaigns

and mentoring programs targeting minorities (Meier, Niessen-Ruenzi and Ruenzi,

2017; Del Carpio and Guadalupe, 2018). They can also consist of indirect actions,

such as participation quotas in professional tracks directly leading up industries in

which minorities are underrepresented. For instance, participation quotas in training

programs that supply pools of potential entrepreneurs, e.g., engineering schools, may

be useful to meet this objective (Breda and Ly, 2015).

Different policy actions should be carried out if a preference toward male en-

trepreneurs is identified as the main underlying source of discrimination. In the case

where female entrepreneurs systematically fail at raising funds, funding quotas favor-

ing women could balance the alleged constant distaste against female entrepreneurs

(i.e., Quota = CF ). In this spirit, professional angel investors associations and foun-

dations have introduced women-only funding programs (among others, e.g., Pipeline

Angels, Built by Girls Ventures, Cartier’s Women Initiative).18 Finally, if female en-

trepreneurs are identified as inherently less able than men at entrepreneurship and

if gender equality is of public interest, training programs closing this gender gap in

terms of human capital may be introduced.19

18Diversity quotas that aim to directly address gender disparities have been implemented in
other contexts. In particular, board of directors gender quotas exist in several European countries
(among others, e.g., Matsa and Miller, 2013; Bertrand et al., 2014).

19Differences in human capital, and especially in terms of education have been a classical expla-
nation in the literature to rationalize the gender gaps (Bertrand, 2011).
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1.3. Identification Strategy

1.3.1. Empirical specification

The empirical analysis aims to identify for a population of start-ups whether en-

trepreneurs’ gender matters in the allocation of capital. In particular, female en-

trepreneurs may have a lower probability of fundraising success, first, because they

are different from male entrepreneurs (proposition 1.2.4), second, because investors

have a preference toward male entrepreneurs (proposition 1.2.3), third, due to stereo-

typing (proposition 1.2.5). Empirically, I compare male and female entrepreneurs’

funding outcomes within and across sectors. The null hypothesis predicts that

gender should not matter after controlling for abilities, formally ̂
Pr(S|F, I, Ĥ) =

̂
Pr(S|M, I, Ĥ) ∀I, all else being equal. In contrast, if gender disparities exist after

controlling for abilities, this finding would predict taste-based discrimination. The

first empirical specification compares entrepreneurs’ probabilities of fundraising suc-

cess within a sector and is given by the following equation:

Successi = λz + λst + δFemalei + β′Xi + εi (1.11)

where Successi is a dummy variable that takes the value one if start-up i incor-

porated in sector s and county z and belonging to cohort-year t successfully raises

capital, and zero otherwise; λz and λst correspond to zip code and sector × cohort

fixed effects, respectively; and Xi represents a vector of additional controls. Specifi-

cally, Xi comprises the start-up’s incorporation status; the logarithm of total assets;

the ratio of tangible assets; and biographical characteristics of entrepreneurs, such

as age, French citizenship, education and work experience dummy variables. All

variables are defined in Appendix table 1.14. The main independent variable is the

dummy Female which captures the start-up founder’s gender. This models controls

for fixed characteristics across sectors and locations. In particular, it accounts for

the fact that entrepreneurs with specific ability types may cluster in certain indus-

tries and geographies, but also for the fact that investors also specialize in specific

sectors and select start-ups in their local areas (Sørensen, 2007).

In this specification, the rational view predicts δ = 0, assuming no differences
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in abilities or that differences in abilities are perfectly accounted for by the con-

trols (proposition 1.2.4). Taste-based discrimination against female entrepreneurs

predicts δ < 0, under the same conditions (proposition 1.2.3). Note that the context-

dependent stereotype view cannot be identified when comparing entrepreneurs within

a sector.

To identify stereotypes, I specify a second test that compares entrepreneurs’

funding outcomes across sectors. I classify sectors into two categories, female-

dominated and male-dominated. Empirically, I identify a female-dominated sector

(Female.Sectort) at the 4-digit SIC level if it has more than 50% female-founded

start-ups within a cohort-year. The empirical specification that identifies investors’

context-dependent stereotypes is given by the following equation:

Successi = λz + λs + λt + δ1Femalei + δ2Female.Sectort

+ δ3Femalei × Female.Sectort + β′Xi + γ′Zst + εi

(1.12)

The rational view still predicts δi = 0, ∀, δi with i ∈ {1, 2, 3}, assuming that the

controls perfectly account for gender differences in abilities. The taste-based dis-

crimination view against female entrepreneurs predicts that female entrepreneurs

are systematically underfunded across sectors, such that δ1 < 0 and δ3 < 0. The

taste-based view does not give any prediction for δ2, since the negative relationship

between the female gender and the likelihood of raising capital is already captured

by δ1. The context-dependent stereotype view predicts asymmetric entrepreneur

funding outcomes by gender across sectors (proposition 1.2.5). In particular, female

entrepreneurs in female-dominated sectors are more likely to raise capital than men

in female-dominated sectors, and than women in male-dominated sectors relative

to their own representativeness, such that δ3 > 0, δ2 < 0 and δ1 < 0. According

to proposition 1.2.6, the sign of the sum of coefficients δ1 + δ2 + δ3 depends on the

share of female-dominated sectors in the economy (parameter ω in the model). In

particular, δ1+δ2+δ3 < 0 when female-dominated sectors represent a minority share

of the economy, and δ1 + δ2 + δ3 > 0 when female-dominated sectors represent a

majority share of the economy. Note that specification 1.12 compares entrepreneurs

within the same sector across time and does not account for unobservable time-
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varying sectoral characteristics. Thus, I introduce an additional set of time-varying

sector control variables Zst, which include the sector size, the Herfindahl index, and

the frequency of female entrepreneurs within a sector. Including the within-sector

percentage of female entrepreneurs ensures that specification 1.12 is not picking up

a mechanical relationship between the proportion of female entrepreneurs and their

likelihood of raising capital.

Finally, it is still possible that conditioning on observables does not perfectly

account for differences in individual abilities. Investors may rationally discriminate

against female entrepreneurs in male-dominated industries, and against male en-

trepreneurs in female-dominated industries, if male entrepreneurs have higher unob-

servable abilities at male activities, and if female entrepreneurs have higher abilities

at female activities. To test this hypothesis, I design an “outcome test" in the spirit

of Becker (1993). The idea is that we should not observe any systematic difference

between male and female entrepreneurs’ future performance if they are selected ac-

cording to their true abilities. Empirically, I use the number of employees, sales

over assets, the share of sales realized abroad, and survival measures from one year

after creation to the five onwards as measures of start-ups’ performance. I interact

the entrepreneur’s gender with the dummy variableMale.Sector, as I am interested

in how successfully funded female-founded start-ups perform compared to similar

male-founded start-ups in male-dominated sectors, and compared to similar female-

founded start-ups in female-dominated sectors. Similarly, I test how perform Male

entrepreneurs in female-dominated sectors.

Outcomei,t={t+1,t+5} = λz + λs + λt + δ1Femalei + δ2Male.Sectort

+ δ3Femalei ×Male.Sectort + β′Xit + εi,t

(1.13)

where Outcomei,t corresponds to the future start-up’s corporate outcome up to

five years after creation. The statistical discrimination view predicts no systematic

gender differences in future corporate outcomes, so δ1 = 0, δ2 = 0, and δ3 = 0.

Entrepreneurs by group have been have been backed according to their true aver-

age abilities. The context-dependent stereotypes view predicts that the successfully

funded female-founded start-ups in male-dominated sectors perform marginally bet-
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ter than their male counterparts in male-dominated sectors (δ1 + δ2 + δ3 > 0), and

better than female-founded start-ups in female-dominated sectors (δ2 + δ3 > 0).

Finally, an alternative view called “positive discrimination" would predict that mi-

norities are over-funded in environments in which they are underrepresented, such

that the marginal entrepreneurs from the minority group should perform marginally

worse than majority-group entrepreneurs (δ2 + δ3 < 0).

1.3.2. Discussion of identifying assumptions

The empirical analysis aims to estimate entrepreneurs’ probability of fundraising

success by gender across industries to identify potential investors’ discrimination

behaviors. I compare the probability of fundraising success Pr(S|G, I,H) given

by the framework to the observed probability of fundraising success. According

to definition 1.2.1, the true probability of fundraising success is conditioned on

perceived abilities (Pr(Ĥ|G, I)) and depends on relative sector sizes (ω) and the

participation rates of each gender by industry (πI). Empirically, I observe sector

sizes (number of entrepreneurs) and the unbiased gender participation by sector

(frequency of female entrepreneurs).20 However, entrepreneurs’ abilities cannot be

directly observed. An ideal specification would introduce entrepreneurs’ fixed effects

to capture variation in ability at the individual level. Such specification requires the

ability to observe the time series of an entrepreneur’s funding outcomes, i.e., serial

entrepreneurs, as well as variation in the entrepreneurs’ gender type. Nevertheless, a

few cases of serial entrepreneurs occur in my sample, and in the case of new ventures,

the entrepreneur’s gender does not usually vary within firm over time. As a result,

the empirical analysis builds on assumptions regarding the sources of variation in

entrepreneurs’ abilities.

First, one can assume that entrepreneurs’ abilities are industry-specific, implying

that entrepreneurs of the high-ability type cluster in a few industries and those of

the low-ability type cluster in different ones, formally Pr(Ĥ|I) > Pr(Ĥ| − I). The

within-sector specification (equation 1.11) includes sector × cohort-year fixed effects

and captures unobservable heterogeneity in ability across sectors as well as time-

20Observing the unbiased gender distribution by sector requires the use of administrative data
based on national firm registries.
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varying sector characteristics, such as sector size, product market concentration,

and participation rates by gender across sectors.

Second, one can alternatively assume that entrepreneurs’ abilities are gender-

specific and do not vary across industries. This is, for instance, the case when

one assumes that women have lower abilities as entrepreneurs than men, formally

Pr(Ĥ|F ) < Pr(Ĥ|M) ∀I. This hypothesis can be tested by making the follow-

ing contrarian argument: if the female entrepreneurs’ probability of fundraising

success is higher than that of men in at least one industry ( ̂Pr(S|F, I∗, H) >

̂Pr(S|M, I∗, H)), then female entrepreneurs are not systematically less able than

men at entrepreneurship.

Third, entrepreneurs’ abilities can vary with both gender and industry. This is

the case when one assumes that women are better at female activities, and men bet-

ter at male activities, formally, Pr(Ĥ|F, IF ) > Pr(Ĥ|F, IM) and Pr(Ĥ|M, IM) >

Pr(Ĥ|M, IF ). This argument is consistent with the idea that entrepreneurs ratio-

nally self-select into sectors in which they have better abilities, or in which they

derive more utility (also called private benefits) by behaving in accordance with the

social prescriptions of their gender (Akerlof and Kranton, 2000).

My answer to this argument is threefold: first, I control for a large range of

individual characteristics and personality traits arguably correlated with individ-

ual abilities. In all models, I control for education, industry expertise and en-

trepreneurial experience. In addition, entrepreneurs are asked about their ex ante

motivation in creating a start-up (desire for independence, opportunity, taste and

new ideas). Entrepreneurs are also asked at founding time whether they intend to

develop the start-up or become their own boss and stay small (high-growth oriented

entrepreneurs). These motives are arguably correlated with entrepreneurial abilities

and efforts. Behavioral traits such as overconfidence, as well as family and team

composition, may also be related to entrepreneurial abilities. Further robustness

tests address these concerns.

However, it is still possible that entrepreneurs who belong to the minority and the

majority groups are different on unobservable dimensions. Second, I test whether

minority and majority perform differently after receiving financing. If the bar was set

at the right place, we should not observe any differences in performance, assuming
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that entrepreneurs’ abilities are constant over time. Third, entrepreneurs may not

be randomly distributed across sectors and self-select within sector. In an additional

test, I endogenize the choice for a female- versus a male-dominated sector. I regress

this choice on the aforesaid entrepreneurs’ personal characteristics interacted with

the entrepreneur’s gender for both the entire pool of entrepreneurs by sector and the

subsample of equity-backed entrepreneurs. This test captures observables differences

in entrepreneurs’ quality by gender across sectors.

1.4. Data and Summary Statistics

1.4.1. Data sources

My dataset consists of the merging of two primary data sources available from the

French Bureau of Statistics (Insee). The first source is a survey of entrepreneurs

administered to cohorts of entrepreneurs who started businesses in 2002, 2006, 2010,

and 2014. Tax files are the second source. They provide detailed yearly accounting

and employment information at the firm level between 2002 and 2016.

Entrepreneurs. The Système d’Information des Nouvelles Entreprises (SINE)

survey is a large-scale survey of entrepreneurs conducted by the French Bureau of

Statistics every four years (see Landier and Thesmar, 2008; Hombert et al., 2017).

Questionnaires are sent to approximately 25% of entrepreneurs who started or took

over a business in France that year (cohort). The surveyed firms are randomly

selected from firm registries.21 The response rate to SINE surveys is high (approx-

imately 90%) because the tax authorities supervise the sending of questionnaires.

For each cohort, I start with 30,000 to 50,000 firms. Three years after their cre-

ation/takeover, these firms are re-sent similar questionnaires, but only 65% of the

firms in the initial cohort respond. This attrition is explained by failed businesses

and by businesses changing locations and not being located by survey managers.

Then, five years after business creation/takeover, a last wave of questionnaires is

sent, and the average attrition rate is 45%.

Tax files. Tax files (Bénéfices Industriels et Commerciaux and Bénéfices Non-

21The firm registry contains the universe of registered firms each month in France from 1993 to
2016.
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commerciaux ) augmented by the employer payrolls (Déclarations Annuelles des

Données Sociales) are available every year and provide balance sheet information,

operating income, and employment composition. These files cover all firms subject

to the regular corporate tax regime or the simplified corporate tax regime. Small

firms with annual sales below e32,600 (e81,500 in retail and wholesale trade) can

opt out and choose a special micro-business tax regime (called micro-enterprise).

Income falling into this category is taxed at the personal level. These firms do not,

therefore, appear in the corporate tax files.22

1.4.2. Sample selection

The sample is the result of a merger of the SINE survey and corporate tax files.

The main dataset consists of a repeated cross-section of firms started during the

four cohort-years during which the survey is run. Firms are excluded if they opt

for a simplified regime and therefore are not present in the corporate tax files. In

addition, to study real start-ups, new entrepreneurs who inherited or took over an

already existing business are excluded from the sample. In the analysis, I control

for the incorporation status of firms (i.e., incorporated firms and sole proprietor-

ships). Thus, I account for the fact that entrepreneurship aggregates different types

of activities and individuals, making little distinction between high-growth oriented

entrepreneurs and survival entrepreneurs (Schoar, 2010; Hurst and Pugsley, 2011;

Levine and Rubinstein, 2017). The limited liability associated with incorporation

reduces the potential downside losses to equity holders, thereby increasing the ap-

peal of projects with high expected returns. Because incorporated firms are legal

entities separate from their founders, corporations are allowed to own property and

to contract independently with financiers and other stakeholders. The incorpora-

tion status is important in my study because those start-ups are more likely to seek

external finance and investors are therefore more likely to finance those firms.

1.4.3. Main variables

Financing sources. I identify the start-ups’ financing sources using the SINE

survey. Entrepreneurs self-report the financing sources they rely on at creation.
22See Aghion et al. (2017) for more detail about the different tax regimes in France.
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The answers are non-exclusive: an entrepreneur can rely on both internal and ex-

ternal resources. Internal financing denotes personal resources invested at creation,

whereas external financing sources are split into debt and equity. External debt com-

prises Personal loans granted to the entrepreneur as a person; Bank loans granted

to the company; and Non-bank loans issued by non-financial institutions and public

institutions (e.g., zero interest rate loans).

External equity encompasses VC, business equity and equity grants. VC and

business equity provisions are pooled and studied indistinguishably because they

both involve a high degree of target selection and shareholder activism. In addition,

a distinction between these two types of external equity is only possible in the 2002

cohort and from the 2010 cohort onward. For external equity financing, I compare

self-reported access to external equity investors to PE deals (VC, other PE, CVC and

angel investors) reported in the Thomson VentureXpert over the period.23 I found

a high correspondence between the matched firms in the two datasets. Subsidies is

a very heterogeneous class that mainly includes equity stipends from various public

programs.24 Subsidies in my context are not specifically designed for high-growth

oriented entrepreneurs Howell (2017).

Biographical and human capital information. Gender, age, and citizenship

dummy variables are collected from the SINE survey. The tax authorities send the

questionnaires to the business owner, who is in charge of completing the documents.

Human capital information is also obtained from the SINE survey. Education in-

formation is re-coded, so that cohorts can be compared across time.25 Education

dummy variables include No degree, High school, Bachelor’s, Master’s/PhD, and

Elite engineering school. Additionally, entrepreneurs are asked about the number

of years they worked in the industry before entry into entrepreneurship. I code a

dummy Expert if the entrepreneur declares at least three years of industry experi-

ence. The dummy variable Serial indicates whether the entrepreneur has already
23Target companies and investment firms involved in deals reported in the Thomson Ventur-

eXpert database are matched to the universe of French administrative data using a Python web-
crawler. See appendix 1.A21 for more details about the procedure.

24Examples of public programs that fall into this category: ACCRE, NACRE, PCE, CIR pro-
grams, OSEO innovation grants, and AGEFIPH aid.

25In particular, a major reform of the higher education system occurred in 2006 that homogenized
university diplomas and made them comparable across European countries.
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founded a start-up before the one targeted by the questionnaire.26

Motivations. Entrepreneurs’ motivations to start are arguably correlated with

unobservable abilities and effort and are important for understanding what drives

demand for specific financing sources. The SINE survey asks entrepreneurs about

their desire to grow the founded start-up. The possible answers are “to develop

the company" and “to create one’s own job". The variable High-growth oriented

entrepreneur is coded accordingly. In a separate question, entrepreneurs are asked

about their three main motivations for entering into entrepreneurship. The respon-

dents choose up to three answers from among the following list: Add earnings to

the household; desire for Independence; address unemployment; follow a Taste for

entrepreneurship and new challenges; take on an Opportunity ; and explore a New

idea for a product, service, or market.

Optimism. Behavioral effects may also correlate with abilities and fundraising

success. I replicate Landier and Thesmar (2008)’s measure of optimism. Optimism

is defined as the difference between initial employment expectations and the actual

realization in the following year. An entrepreneur is identified as optimistic if she

answers “yes" to the question “Do you plan to hire over the next 12 months?" and

then she does not do so. Realized employment growth is therefore equal to zero, as

is the second part of the following equation:

Optimism at start = 1(Hiring expectation) - 1(∆Employment ≥ 2 and Firm sur-

vives).

Sector, location, and firm performance. In the analysis, I control for geo-

graphic location at the county level (départment). France is divided into 101 départ-

ment. I also control for industrial activity with 4-digit SIC dummy variables. The

French equivalent of the SIC classification (Nomenclature des Activités Françaises,

NAF) consists of 540 sectors at the 4-digit level.27 Counties and SIC codes are col-

26Serial entrepreneurs can be either individuals who run several companies at the same time or
who restart a new business after having exited at least once in the past.

27A major change in the French nomenclature of activities occurred in 2008 (NAF rev.2) and
necessitates the following adjustments to preserve the industry panel structure of the data. In the
tax files, the SIC codes before 2008 are given in the old classification. I retrieve the industry codes
of firms before 2008 from the retropolated firm registries and use the most likely correspondence
between the two classifications if not available in the firm registries.
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lected from tax files. From the tax files, I also retrieve accounting information to

measure firm sales, employment size, total assets, earnings before interest and tax

(EBIT) and net income.

Gender-dominated sectors. I assess the effect of context-dependence by deter-

mining the most representative gender of each sector at the 4-digit SIC level. A

sector is flagged as female-dominated if for a given cohort more than 50% of new

firms within a sector are female-founded. The baseline measure is based on newly

created firms available in the SINE surveys. For robustness, I construct other mea-

sures of female-dominated sectors. They are defined based on the within-sector

representativeness of female CEOs, female workers, female business owners and new

female business owners at newly created firms. The representativeness of female

CEOs and female workers is based on the employer payrolls database, whereas the

representativeness of female business owners is identified through firm registries. In

further robustness tests, I modify the threshold of 50% to 45% and 55% thresholds, I

exclude sectors between 45% and 55% of female representation, and I exclude sectors

that switch from one gender to another.

1.4.4. Summary statistics

Heterogeneity in the gender gap across sectors

Table 1.1 shows that female entrepreneurs found 26% of the 92,446 new firms in my

sample. The gender gap is only slowly closing over time starting from 23% in 2002

to 28% of female entrepreneurs in 2014. These figures confirm the existence of a

large and persistent gender gap in entrepreneurial participation.

[Insert table 1.1 here]

Appendix table 1.A1 provides frequencies of female entrepreneurs by sector at the

1-digit French sectoral industrial classification (18 sectors). Female-founded start-

ups are concentrated in healthcare industries (62%), educational activities (40%),

and service-related sectors (62%). IT and financial services include 18% and 25%

female entrepreneurs, respectively. At the 4-digit SIC level, women tend to sort

into service-related activities (“hairdressing and other beauty treatment", 77%) and
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healthcare sectors (“other human health activities", 70%). By contrast, “forging,

pressing, stamping", the manufacture of “bodies for motor vehicles" and the “repair

of electrical equipment" include 3/4% of female-founded start-ups.

I identify female-dominated sectors if at least 50% of start-ups within a cohort-

year are female-founded. Appendix table 1.A3 shows that 15% of entrepreneurs sort

into female-dominated sectors. Female-dominated sectors attract twice as many

women as men, whereas male-dominated sectors involve more than three times as

many men as women.

Are male and female entrepreneurs different?

Table 1.2 presents the means and differences between male and female entrepreneurs

for various biographical characteristics and personality traits. About half of the

entrepreneurs are 40 years or older. Female entrepreneurs are on average younger

than male entrepreneurs. They are also more likely to be French citizens (93%

versus 90% of males). Regarding education, the average female start-up founder

is more educated than the average male entrepreneur: 34% of male entrepreneurs

and 43% of female entrepreneurs hold a bachelor’s degree or a master’s/PhD degree.

However, among highly educated entrepreneurs, men are twice more likely to have

graduated from an elite engineering school.

Female entrepreneurs have less industry experience and are less likely to have

already founded a start-up: 65% of men indicate having at least three years of

experience in the industry before starting up, while only 53% of women do. 33%

of male entrepreneurs have already founded a start-up, whereas only 22% of female

entrepreneurs have previous entrepreneurial experience as a founder.

Looking at the motivations to start, most of the entrepreneurs prefer to stay

small. Women are even more likely to emphasize this point (75% versus 69% of

men). Specifically, the average entrepreneur’s main motivation is indeed to become

independent and to a lesser extent, entrepreneurs choose this lifestyle because of a

taste for entrepreneurship (45%). I find that women are less likely to indicate that

they start because they have a taste for entrepreneurship, but are more likely to

indicate that they founded their companies because of an opportunity. However, I

find that there is no significant difference between the number of male and female
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entrepreneurs who state that they found their companies because they want to

explore a new idea (16%). Closely related to motivations, in my sample, 71% of

entrepreneurs are married or in a relationship, and 56% have children. Regarding

the composition of the founding team, I find that female and male entrepreneurs

equally likely to start on their own (73%) or in a team with a relative (4.6%). Women

are more likely to launch a new business with their spouse than men (12% versus

10%) and less likely to start in a team with business associates (11% versus 14%).

Finally, consistent with Bordalo et al. (2017), women are less optimistic than men

(21% versus 30%), at least according to the Landier and Thesmar (2008)’s measure.

[Insert table 1.2 here]

What makes a female entrepreneur? Table 1.A8 examines differences be-

tween male and female entrepreneurs in a multivariate framework, within the same

sector at the same point in time. The average female entrepreneurs are significantly

more educated but less experienced. Women are 5% more likely to have a bache-

lor’s degree and 2% more likely to hold a Master’s or PhD degree. However, they

are 6% less likely to have a significant industry experience. In addition, female en-

trepreneurs are 8% less likely to have already founded another start-up in the past

than male entrepreneurs. In sum, I find that female-start-up founders are less likely

to start from a desire for independence or taste for entrepreneurship, but their en-

try is driven by perceived opportunities. In columns (3) and (4), I examines these

differences in characteristics between male and female entrepreneurs who received

succeeded at raising external equity. Even though the education and experience dif-

ferences remain the same, differences regarding motivations of entrepreneurs whose

the start-up is backed with external equity, are not statistically different from zero.

Are male- and female-founded start-ups different?

Table 1.2 also reports the financing sources available to start-ups at creation. I find

that 51% of entrepreneurs use external financing, and in particular bank loans (Robb

and Robinson, 2014). 31% of entrepreneurs use bank loans, 13% use personal loans

and 10% rely on non-bank loans. Regarding external equity, investors including VCs

finance 3% of the start-ups in my sample. External equity financing is qualitatively
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an important funding source for start-ups, as investors target start-ups with high-

growth potential. In my sample, 1% of the male-founded start-ups and the 0.3% of

female-founded start-ups are VC-backed. These figures correspond to approximately

1000 firms that receive VC funding among a sample of more than 92,000 start-ups.

My dataset also contains information on start-ups’ employment size and per-

formance from the year of creation to the five years onwards. At the end of the

year of creation, 76% of firms in my sample do not have any employees. However,

2.5% of them have 6 or more employees. Significant differences exist between male-

and female-founded start-ups. Although female entrepreneurs start smaller start-

ups, the difference is smaller for the top bucket of the employment distribution, “11

or more employees”. The average female-founded start-up is also smaller in terms

of asset size and has a higher ratio of tangible assets. Considering unconditional

means of performance, new firms founded by female entrepreneurs are less prof-

itable over the first five years after creation than comparable start-ups founded by

male entrepreneurs along three performance dimensions (sales, EBIT, and ROA). In

addition, female-founded start-ups are incorporated in bigger and more feminized

sectors, but their environments are on average not less competitive (measured by

the Herfindahl index).

[Insert table 1.A8 here]

1.5. Main Results

1.5.1. Gender funding gap within sectors

To examine whether female entrepreneurs are at a disadvantage when raising financ-

ing, I compare the external equity fundraising success of female and male start-up

founders within a sector at the same point in time. I control for various biographical

characteristics that are arguably correlated with the probability of raising capital.

Standard errors are clustered at the 4-digit SIC level to account for variation within.

Figure 1.2 plots the findings and table 1.3 reports the results.

[Insert figure 1.2 here]
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I find that female entrepreneurs are approximately 27% (=-0.0055/0.03) less

likely to use external equity relative to similar male-founded start-ups within the

same sector, year, county (column 1). In column 2, I introduce dummy variables

that account for education, prior industry and entrepreneurial experience. I find that

entrepreneurs who hold a master’s or a PhD are significantly more likely to use and

have access to external equity financing relative to those who have not completed any

higher education. The results also show that investors value prior entrepreneurial

experience. While serial entrepreneurs are 1.3 percentage point more likely to raise

external equity, prior industry experience does not convey any significant advantage

in this regards. Controlling for these human capital variables do not fully explain

the funding gap, which is of 19%. In columns 3 and 4, I focus on VC financing, and I

find robust evidence that female-founded start-ups are 23-29% (=-0.0029/0.01) less

likely to receive VC.

Panel B presents a similar specification for alternative financing sources avail-

able at start-up creation. I find that gender does not explain the use of bank loans

(column 1) and subsidies (column 4). However, the results show that female en-

trepreneurs are more likely to rely on personal loans and non-bank loans (columns 2

and 3). Besides, I find that the use of bank loans is positively related to citizenship,

industry experience, and undergraduate education. However, more educated en-

trepreneurs do not seem to be more likely to rely on bank debt. Conversely, younger

individuals and serial entrepreneurs are less likely to rely on bank debt, which seems

to suggests that individuals who are likely to rely on external equity, are less likely

to use alternative financing. In addition, the results show that asset tangibility is

an important predictor of the use of external debt, whereas it is not significantly

related to the use of external equity. This finding is consistent with the idea that

banks focus on the quality of the collateral, as opposed to equity investors who learn

from entrepreneurs’ profiles.

Overall, controlling for observable human capital, biographical and start-up char-

acteristics, I find that female entrepreneurs are less likely to contract with equity

investors than similar male start-up founders within the same sector at the same

point in time. This finding suggests that female entrepreneurs are on average at a

disadvantage when it comes to raise external equity. I do not find a similar effect for
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alternative financing sources. Male and female-founded start-ups are equally likely

to use bank debt and subsidies. In addition, they are actually more likely to rely on

personal debt and non-bank loans. These findings are consistent with the idea that

capital structure and the use of different sources are equilibrium outcomes.

[Insert table 1.3 here]

1.5.2. The effect of gender stereotypes

If my previous results about external equity financing are driven by investors’ pref-

erences for male entrepreneurs, investors would systematically underfund female-led

start-ups regardless of the sector. In contrast, if investors’ beliefs about gender drive

the results, then the marginal impact of female-dominated sectors on the likelihood

of female-led start-ups accessing external equity finance should be positive. This

section tests this hypothesis by interacting the entrepreneur’s gender with measures

of gender-dominated sectors.

The approach consists of identifying sectors in which female entrepreneurs rep-

resent the dominant group. I propose four measures of female-dominated sectors.

First, to fit the prediction of the theoretical framework, I use the percentage of

female entrepreneurs among the population of newly created firms by sector. A

female-dominated sector is captured by a dummy variable that takes a value of one

if more than 50% of those firms are founded by a woman.28 The second measure re-

lies on the percentage of female business owners for the population of newly created

firms; the third, on the percentage of female business owners in the all population of

firms; and the fourth, on the percentage of female CEOs. This set of regressions in-

cludes sector, cohort-year and county fixed effects, in addition to the human capital

and start-up controls. I also control for time-varying sectoral characteristics, such

as sector size, the Herfindahl index, and frequency of each gender by industry. This

last variable ensures that the estimates are not picking up a mechanical relationship

between the percentage of funded entrepreneurs by gender and their representative-

ness by industry. Figure 1.3 plots the unconditional means of fundraising success

by gender between male- and female-dominated sectors.
28In unreported tables, I modify the threshold of 50% to 45% and 55%. Further, I exclude

sectors including between 45% and 55%, and I exclude time-varying gender-dominated sectors.
The results are broadly unchanged.
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[Insert figure 1.3 here]

Table 1.4, panel A shows that although female entrepreneurs are significantly

23% (-0.0069/0.03) less likely to raise external equity in male-dominated sectors, in

female-dominated sectors, they are 3.6% (=0.0080-0.0069/0.03) more likely to raise

external equity relative to male entrepreneurs.29 Relative to female entrepreneurs in

male-dominated sectors, female entrepreneurs in female-dominated sectors are 26%

(=0.008/0.03) more likely to raise external equity. The effect is robust to the three

above alternative definitions of female representativeness. The evidence suggests

that investors are not systematically biased against women as taste-based discrimi-

nation would predict (proposition 1.2.3). In contrast, the asymmetric entrepreneurs’

funding outcomes across sectors are consistent with context-dependent stereotypes,

which predicts that investors are more likely to finance entrepreneurs when they

belong to the majority group of an industry (proposition 1.2.5).

[Insert table 1.4 here]

In table 1.4, panel B, I examine entrepreneur fundraising success for alternative

financing sources. As opposed to equity-financed start-ups, I do not find asymmetric

entrepreneurs’ funding outcomes by gender across sectors for other types of fund-

ing. Female entrepreneurs do not substitute their financing needs with alternative

external financing sources, i.e., bank loans (column 2) and subsidies (column 4).

1.5.3. Future corporate outcomes

My approach of comparing fundraising success of female- and male-founded start-

ups across male- and female-dominated sectors enables me to isolate belief-based

discrimination from a pure taste-based discrimination story. However, this approach

does not help to disentangle between the case where investors hold correct beliefs

about gender (i.e., statistical discrimination) from the case where investors hold

biased beliefs about gender (i.e., stereotypes). From the point of view of equity in-

vestors, it could be perfectly rational to finance male-founded start-ups more often

in male-dominated sectors than female entrepreneurs in those sectors and than male
29Although the economic effect is positive, the effect is only statistically different from zero at

10%.
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entrepreneurs in female-dominated sectors if male entrepreneurs’ true average abil-

ities are higher than those of female entrepreneurs. Similarly, it could be perfectly

rational to finance female-founded start-ups more in female-dominated sectors than

in male-dominated sectors if they are simply more able in those sectors and more

able than men in female-dominated sectors.

Therefore, my approach consists of an outcome test that compares future cor-

porate outcomes of successfully funded start-ups in male- and female-dominated

sectors. If investors were rational and selected entrepreneurs according to the true

average abilities of their gender group, we should not observe any systematic gen-

der differences in future corporate performance within and across sectors. In con-

trast, the context-dependent stereotype view predicts that the marginal minority

entrepreneur backed with equity performs better relative to entrepreneurs who be-

long to the majority group as the bar to be backed with equity was set higher

for minority entrepreneurs than for majority entrepreneurs. The context-dependent

stereotypes view also predicts that entrepreneurs should perform better in sectors

in which they belong to the majority group as opposed to sectors in which they

constitute the majority group for the same reason. Regarding future corporate per-

formance of start-ups, I consider employment, sales over assets, the percentage of

sales realized abroad, the returns over assets and survival measures from one year

after creation to the five years onwards.

My results reported in table 1.5 panel A show that conditional upon being backed

with equity, female-founded start-ups in male-dominated sectors perform marginally

better than female-founded start-ups in female-dominated sectors along all measures

of performance. However, the results are more contrasted when I compare the per-

formance and development of male and female entrepreneurs within male-dominated

sectors. On the one hand, female-founded start-ups employ more employees (col-

umn 1), use their assets more efficiently (column 2) and sell more abroad than

male-founded start-ups in male dominated sectors (column 3). Specifically, the re-

sults show that female-founded start-ups in male-dominated sectors employ on aver-

age 0.7 more employees than male-founded start-ups in male-dominated sectors, up

to five years after receiving external equity (column 1). Female-founded start-ups

in male-dominated sectors outperform those in female-dominated sectors, as they
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employ 3.7 more employees. Female-founded start-ups’ use of assets, captured by

the ratio of sales over assets, is also more efficient (0.7132-0.5700>0) than their

male counterparts within male-dominated sectors (column 2). On the other hand,

female-founded start-ups have a lower returns over assets (ROA) relative to their

male counterparts within male-dominated sectors (0.0505-0.0644<0). However, the

entrepreneurship literature argues that growth and development measures are better

suited for start-ups the ROA that often have unstable net income in the first years

of operation (Da Rin, Hellmann and Puri, 2013; Puri and Zarutskie, 2012).

The finding in column 3 indicates that female entrepreneurs in male sectors

realize a larger part of their sales abroad relative to male entrepreneurs in these

sectors (0.0271-0-0.0207) and relative to female entrepreneurs in female-dominated

sectors (0.0271). Finally, results in columns 5 and 6 suggest no differences in the

likelihood of surviving at least 3 and 5 years between female and male-founded

start-ups within and across sectors.

In appendix table 1.A19, I look at male and female-founded start-ups that suc-

cessfully exited either by IPO or M&A.30 I find that start-ups founded by a female

entrepreneur are more likely to go public in male-dominated sectors than male en-

trepreneurs, but also than female-entrepreneurs in female-dominated sectors (table

1.A19, column 1). I do not find any significant difference between male and female-

founded start-ups in the likelihood to be acquired and go bankrupt at any point in

the future, though (table 1.A19, columns 2-3).

Table 1.5 panel B examines the performance of male entrepreneurs in female-

dominated sectors. The results indicate male entrepreneurs out-perform female

entrepreneurs within female-dominated sectors along all measure of performance.

Specially, male-founded start-ups that received external equity employ 1.5 more

employees than similar female-founded start-ups in female-dominated sectors (col-

umn 1), they utilize their assets more efficiently (column 2), they sell more abroad

(column 3) but they also have worse returns on assets (column 4) than their female

counterparts in female-dominated sectors. Note that male entrepreneurs as a minor-
30Note that exits by IPO or M&A are relatively rare events (101 exists by IPO and 455 exists

by M&A) and would not allow enough within sector variation within sector if I would include
sector fixed-effects in the regression models. For this reason, models in appendix table 1.A19 do
not include sector and cohort-year fixed effects and report the interaction of the start-up’s gender
with the gender-dominated sector of operation on the likelihood to exit by IPO (column 1) or by
M&A or going bankrupt (columns 2-3).
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ity also perform worse than those in male-dominated sectors (column 4). Finally,

in appendix table 1.A19 panel B, I also find that male entrepreneurs in female-

dominated sectors are more likely to exit by IPO relative to female entrepreneurs

but also relative male entrepreneurs in other sectors. However, there is no significant

differences in the likelihood to be acquired.

Overall, I show that entrepreneurs who belong to the minority group outperform

entrepreneurs who belong to the majority group within sector, in terms of employ-

ment size, efficient use of assets, sales realized abroad and likelihood to go public. In

addition, these minority entrepreneurs also perform better than entrepreneurs within

the same gender across sectors where they constitute the majority group. Two no-

table exceptions to these findings are performance measured in terms of ROA and

survival. First, entrepreneurs who belong to the majority group have a higher ROA.

Second, I do not find that the minority group survive significantly longer than the

majority group. An interpretation of this result could be that the ROA is a measure

of performance that suit more mature firms as opposed to growth measures in terms

of employment and sales (Puri and Zarutskie, 2012). Besides, survival measures

reflect an equilibrium between the first and second moments of performance, such

that a firm that fails does not necessarily only reflect bad management but also a

risk taking attitude that is expected from start-ups that are backed with equity, to

grow.

[Insert table 1.5 here]

Risk-neutrality hypothesis? However, the better performance of the minority

group over the majority group within and across sector could also be rationalized

by the fact that minority entrepreneurs start riskier businesses. Hence, one needs to

assume risk-neutrality to interpret the performance results in table 1.5. I test the

validity of this assumption in columns 7 and 8 of table 1.5. I consider two proxies for

risk: the volatility of firm’s employment size and the firm’s volatility of sales from

the year of creation to five years onwards.31 The results show that minority-led

start-ups are not significantly riskier than start-ups founded by entrepreneurs who

belong to the majority group both within and across sectors, for the two measures
31Note that firms that it is not possible to compute on firms that do not survive more than one

year, which explains the drop in the number of observation from 2705 to 2334.
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of risk.

Marginal or average entrepreneur? To establish these facts, I rely on OLS

estimates. A concern could be that standard OLS estimates recover the performance

of the average entrepreneur from each group, and not of the marginal entrepreneur.

As a result, comparisons based on OLS estimates will not recover the true level of

bias in external financing decisions unless one is willing to assume that there is an

identical distribution of performance across groups (Dobbie et al., 2018). I test for

this assumption by visual inspection of the OLS residuals distributions by gender

and sector. Figures 1.4 plot the findings for the employment regression estimates and

the sales over assets regression estimates. The Residuals’ distributions of male and

female entrepreneurs’ performance in male-dominated sectors are largely comparable

both in terms of mean and standard deviations. However, in female-dominated

sectors, the mean of female entrepreneurs’ residuals’ distributions seem higher and

the variance lower than those of male entrepreneurs.

[Insert figures 1.4 here]

Alternative measures of performance. The literature that usually establishes

the performance of PE and VC backed firms usually rely on exit outcomes, such

as IPOs, M&As and bankruptcy. This choice is often motivated by the availability

of this information in commercial database (Da Rin, Hellmann and Puri, 2013). In

the sample, 6% of the firms that received PE or VC investment go public, 23%

get acquired, 8% go bankrupt and the rest stays private, at least til April 2019,

when the data were collected. In appendix table 1.A19, I replicate the performance

findings using these measures of performance.32 I find that female entrepreneurs

in male-dominated sectors are significantly more likely to exit by IPO than male

entrepreneurs in those sectors. Similarly, male-founded start-ups are significantly

more likely to go public than female-founded start-ups within female-dominated

sectors (columns 1). In contrast, I do not find that male and female-founded start-

ups have a different probability to be acquired or to go bankrupt (columns 2 and

32Note that the specifications do not include fixed effects as IPOs are relatively rare events.
With fixed effects, the coefficient would be identified on the very few industries that include both
a male and female-founded start-ups that exit by IPO within the same industry, the same year.
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3). To sum, the better performance of the minority group seems to be driven by a

few firms that will go public.

1.5.4. Mechanism: Higher bar for minorities or selected pool

of entrepreneurs?

In the previous section, I argue that the better performance of entrepreneurs who

belong to the minority group is consistent with the idea that the bar is set higher for

minorities. An alternative interpretation is related to entrepreneurs’ self-selection

into sectors. Female entrepreneurs who self-select into female-dominated sectors

would be of a lower-ability type than those who self-select into male-dominated

sectors. This could be, for instance, the case if entrepreneurs enjoy private benefits

of starting in a sector where they fit the representative gender. Table 1.6 panel

A supports this intuition. Looking at the population of entrepreneurs, I find that

female entrepreneurs who self-select in female-dominated sectors are on average of

worse quality than those who self-select in male-dominated sectors along several

observable dimensions in the data, such as education, experience and motivations.

In table 1.6 panel B focuses on the subsample of entrepreneurs who successfully

raised external equity. I do not find any significant differences anymore between

male and female entrepreneurs who self-select into male- or alternatively female-

dominated sectors regarding education in elite engineering schools and prior indus-

try or entrepreneurial experience. Regarding ex ante motivations for entry into

entrepreneurship (new idea, taste, opportunity, independence), successfully funded

female entrepreneurs who choose a female-dominated sector do not seem to be sig-

nificantly different from those who choose a male-dominated sector. However, those

female entrepreneurs who prefer a male-dominated sector over a female-dominated

sector are more likely to state in the survey that they have the ambition to grow and

they are more likely to have optimistic beliefs regarding their future growth (Landier

and Thesmar, 2008). Overall, the evidence suggests that women who passed the bar

of being selected by investors in a male-dominated sector are not observably different

in terms of experience and motivation for entry than those who opted to start in a

female-dominated sector.

[Insert table 1.6 here]
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1.6. Robustness Tests

In this section, I test whether human capital helps minority entrepreneurs to be

less subject to discrimnation from external equity investors. Second, I test whether

my previous results correlate with cross-sectional variations in the composition of

founding teams. Third, I test the robustness of my previous results to various factors

arguably correlated with entrepreneurs’ abilities, such as founders’ motivations and

optimism about the future start-up’s growth. Fourth, I show that investors are

subject not only to gender stereotypes but also to age stereotypes.

1.6.1. Human capital

Are more educated and more experienced entrepreneurs more likely to be selected

by investors? And in particular, does this help minority entrepreneurs to access

finance? In this section, I interact the human capital variables with the gender and

the variable female-dominated. All specifications include county, sector, and cohort-

year fixed effects, as well as human capital control variables and start-up controls.

Standard errors are clustered at the 4-digit French SIC level. Table 1.7 reports

the results. Consistent with the main findings, female entrepreneurs are still on

average less likely to raise external equity than male entrepreneurs. However, they

balance their disadvantage in female-dominated sectors in which they are actually

more likely to raise external equity than male entrepreneurs.

The results also show that higher education and education from elite schools

are positively associated with the likelihood of raising external equity. In column

1, male entrepreneurs who hold a master’s degree have 0.0106 percentage points

more to be backed with equity relative to entrepreneurs with no degree or only

undergraduate education. Female entrepreneurs who graduated from a master’s or

PhD degree are also more likely to access external equity, although the effect is

lower (0.0106-0.0063=0.4%). Besides, entrepreneurs who graduated from an elite

engineering school are also more likely to use external equity (column 2). However,

is the effect of graduating from an elite engineering school equally favors male and

female entrepreneurs. Note that 6% of male start-up founders and 3% graduated

from one of these school. Finally, the results show that both male and female
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engineers entrepreneurs are also more tlikely to have received external equity in

female dominated sectors.

Regarding prior industry and entrepreneurial experience, I still find that industry

experience is not significantly related to the likelihood of accessing external equity,

this finding being consistent across genders and sectors. Besides, I find that being

a serial entrepreneurs increases the likelihood of getting access to external equity

financing by 0.0161 percentage points for male entrepreneurs and by 0.0029 percent-

age points for female entrepreneurs. Overall, the results suggest that human capital

measured by higher education and entrepreneurial experience significantly increases

the chances of accessing equity financing for both male and female entrepreneurs,

the effect being more moderate for the later.

1.6.2. Team and family

Teams of entrepreneurs represent 29% of newly founded firms in France. In this

section, I test the effect of starting as a stand-alone entrepreneur (column 1) as

opposed to within a team (column 2). According to the survey’s rules, the person

who completes the questionnaire is supposed to be the business owner. In table 1.8,

I find that team-founded start-ups led by a female entrepreneur are significantly (-

48%=-0.0144/0.03) less likely to raise external equity relative to team-founded start-

ups led by a man. Women as team leaders are indeed less likely to raise external

equity than the ones who start on their own. Stand-alone female entrepreneurs

are -16% (=-0.0049/0.03) less likely to raise external equity. Regarding gender

stereotypes, female-led teams and stand-alone female entrepreneurs both benefit

from starting in female-dominated sectors as they seem to be able to partly or fully

balance the disadvantage of being a women.

Next, I examine the composition of entrepreneurial teams. The founding team

can be formed by spouses (column 3), family members (column 4), or associates and

business partners (column 5). I find that teams formed by spouses do not experience

discrimination due to gender. The evidence suggests that gender matters in the

eyes of investors and that the initial disadvantage of being a female entrepreneur

is balanced when a women starts with her spouse. Besides, I find that female-led

start-ups formed by family members associates are less likely to be funded in male-
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dominated sectors and do not benefit from starting in a female-dominated sector.

Thus, female-led start-ups that include professional associates have fewer chances to

contract with external equity investors compared to male-led professional start-ups.

Finally, I consider the effects of entrepreneurs’ marital status and I find that

single female start-up founders are about three times less likely to raise external

equity. However, they benefit from starting in a female-dominated sector. Overall,

table 1.8 shows that investors perceive female-led teams less favorably than compa-

rable male-led teams. Nevertheless, teams formed by spouses do not experience such

negative effects. The evidence suggests that investors value the presence of men in

entrepreneurial teams.

[Insert table 1.8 here]

1.6.3. Motivations and optimism

Female entrepreneurs may start a company for different reasons than their male

counterparts. While a large proportion of entrepreneurs indicate that they create

a start-up to enjoy the private benefits of being their own bosses, external equity

investors are looking for ambitious and high-growth oriented entrepreneurs. In this

section, I study the effects of initial motivations and ambitions about future corpo-

rate development, both stated ex ante by the entrepreneur, on the use of external

equity finance.

Ambition to grow. Table 1.9 column 1 presents the effect of entrepreneurs

who have a strong ambition to grow relative to entrepreneurs who simply want to

create a job for themselves on the probability of raising external equity. Start-up

founders who have the ambition to develop their firms are 40% (=0.0119/0.03) more

likely to raise capital relative to those who start to stay small. However, those female

entrepreneurs are 0.0091 percentage points less likely to raise external equity relative

to male entrepreneurs who state the same ambition.

Initial motivations. Columns 2 to 5 examine whether female start-up founders

remain at a disadvantage even after controlling for their main initial motivations. I

find that a new idea, a taste for entrepreneurship, or the perception of an opportunity

are significantly and positively related to the likelihood of raising external equity.

No difference exists by gender across sectors, except for entrepreneurs in female-
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dominated sectors who declare that they have a taste for entrepreneurship. External

equity investors negatively perceive independence as a motivation to become an

entrepreneur but this is more favorably appreciated for female entrepreneurs, with

no significant difference across sectors.

[Insert table 1.9 here]

Optimistic entrepreneurs. Given the risk profile of VC-backed projects (they

have high levels of risk and right-skewed distributions), optimistic entrepreneurs

may be more willing to seek VC financing than realistic entrepreneurs. Therefore,

I wonder whether a relation exists between fundraising success and gender when

controlling for optimism. I find that entrepreneurs who hold optimistic beliefs are

28% more likely to use external equity financing, but there is no significant difference

across sectors. O verall, the results suggest that highly motivated entrepreneurs are

more likely to raise external equity for their start-ups both in male and female-

dominated sectors. However, highly motivated female-entrepreneurs seem to benefit

less than men from these high growth orientation, taste for entrepreneurship and

optimism, with the exception of female entrepreneurs who started because of a new

idea or an opportunity.

1.6.4. The effect of age stereotypes

Investors may hold stereotypes not only about gender but also about other en-

trepreneurs’ traits such as age for instance.33 In this section, I test the marginal

effect of young sectors on the likelihood that old entrepreneurs (who are 50 years or

older) use external equity financing (including VC) and alternative financing sources.

Young sectors are flagged as sectors in which the median CEO’s age is younger than

40 years.

Table 1.10 reports the results. First, I find that being an old entrepreneur does

not impact the probability of using external equity finance (column 1). However,

it negatively affects the likelihood of raising bank debt, getting a personal loan or

obtaining a grant or a subsidy (columns 2, 3 and 4 respectively). Second, I find
33I also tested the effect of nationality stereotypes, i.e., being French or not and being European

or not, but I did not find similar results. One potential explanation is that there is not enough
variation in the data, foreigners never constitute the dominant group of an activity both in terms
of numbers of entrepreneurs, CEOs or employees.
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that old entrepreneurs are significantly worse off than younger entrepreneurs when

it comes to accessing external equity in sectors in which the dominant age group is

being younger than 40 years old. This finding is consistent with investors behaving

according to stereotypes. External equity investors associate a negative value to

entrepreneurs who differ from the dominant type in the environment. Nevertheless,

old entrepreneurs in young sectors are not significantly less likely to access bank

debt and equity grants than young entrepreneurs.

[Insert table 1.10 here]

1.7. Further Alternative Explanations

A concern in survey-based datasets is that entrepreneurs may make mistakes when

they self-report their financing sources available at creation. I replicate my main

results out of sample using extracts of VC and other PE deals from the Ventur-

eXpert database linked with the French administrative data. In addition, I take

advantage of having the investor’s identity to test whether homophily could explain

why start-ups run by an entrepreneur who belongs to the minority gender group

outperform. I retrieve the gender of PE and VC fund managers by linking those

investment firms with the French matched employer-employee dataset, and I test

whether female entrepreneurs’ performance can be explained by being advised by a

female investment partner at a PE and VC firm.

1.7.1. Out of sample replication

Construction of the dataset

The dataset in this section consists of the commercial database Thomson Ventur-

eXpert merged with French administrative data (tax files and employer payrolls).

VentureXpert is a proprietary database that contains information on PE deals, in-

cluding VC, unspecified PE, leveraged buyout (LBO) deals, and financing by angel

investors. I discard LBO deals.34 The matching between commercial databases and

34I also exclude companies with missing names or addresses because they cannot be matched
to French administrative data. Note that my extracts from VentureXpert include only angel- and
PE-VC-financed companies located in France.
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the universe of French administrative data relies on a Python web-crawler (see ap-

pendix 1.A21 for more details). I identify firms in the tax files as PE-financed if

they can be matched to extracts of VentureXpert, which identifies firms that receive

their first round of PE financing between January 2002 and December 2016. Thus, I

can observe financial performance and employment composition from firm creation

to exit. The final sample contains more than 9,000,000 firm-year observations.

For this study, it is important that I can identify the company CEO’s gender.

The French employer payrolls database provides a 4-digit occupation code for each

employee (414 different occupations), including CEOs for different firm sizes starting

at 10 employees. The highest paid employee is considered to be the CEO for firms

with fewer than 10 employees. I code a dummy variable Female if a female CEO

runs the company. In addition, I compute firm-level percentages of female employees,

female engineers, and female executives. A similar procedure applied to PE and VC

investment firms allows me to identify the gender of their general partners (GP) and

potential board members, as the top five most compensated employees.35

Gender stereotypes and types of investment firms

Appendix table 1.A18 replicates the results of table 1.4 for all PE, VC, corporate

venture capital (CVC), and angel investment deals in France from 2002 to 2015. The

approach consists of comparing deals within the same 4-digit French SIC sector, the

same size bucket and the same cohort-year.36 In addition, specifications include the

firm’s tangible ratio and the logarithm of total assets. My results show that female-

led companies are significantly less likely to contract with PE and VC investors. My

results show similar trends for CVC funds. I do not find a similar effect for angel

investors, as this type of equity investor may have access to supplementary private

information about the firm.

To test the effects of stereotypes, I interact the CEO’s gender with a dummy

variable identifying female-dominated sectors. My results show that female en-

trepreneurs in female-dominated sectors are significantly more likely to receive PE

35Note that the identity of the investment firm is often not available for angel investors in
VentureXpert.

36Cohort-years are defined as the -1, +1 years around a firm’s creation date. Size buckets
consist of 10 categories based on the number of employees: zero, [1;4], [5;9], [10;19], [20;49], [50;99],
[100,249], [250;499], [500;999], and more than 1,000.
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and VC. In contrast, angel investors do not seem to display stereotypical beliefs-

based behaviors. One reason could be related to the fact that angel investors have

superior private information about the entrepreneurs, since relationships are infor-

mal.

1.7.2. Investor gender, homophily and future corporate per-

formance

I test the effect of the external equity investors’ gender on future corporate perfor-

mance. The test is conducted on a sample of PE and VC deals only as the angel

investors’ identity and investors’ gender cannot be identified in most cases. The

approach consists of comparing successfully funded firms 5 years before and 5 years

after being granted external equity and comparing the effect of having a general

partner at the VC firm that is female. I consider five measures: the number of

employees, the logarithm of the number of employees, the percentage of female em-

ployees, the ratio of sales over assets and the ROA. All models include 4-digit SIC

sectors, county and year fixed effect.

Table 1.12 suggests that firms grow more in terms of employment after receiving a

first round of PE or VC investment (columns 1 and 2). However, their performance,

measured by the ratio of sales over assets and ROA, seem to deteriorate in the

post period (columns 4 and 5). In addition, performance and growth of female-led

firms in the post period are not significantly different from those of male-led firms.

Moreover, my results show that female investors are positively related to better

corporate performance. Equity backed start-ups selected by a female partner have

more employees and use their assets more efficiently (columns 1, 2 and 4). However,

the coefficient of interaction between the investor’s gender and the post investment

period is not significantly different from zero, which suggests that female investors do

not treat invested firms better than male investors, but seem better at selecting the

best firms in the first place, though. Finally, the coefficient of the triple interaction

between the entrepreneur’s gender, the investors’ gender and the post investment

period is not significantly different from zero, suggesting that female investors are

better at advising female entrepreneurs than male investors.

[Insert table 1.12 here]
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The evidence in table 1.12 suggests that future corporate outcomes are not in-

fluenced by homophily between an entrepreneur and her advisor. However, the fact

that a few investment firms are managed by female fund managers (8.9% of my sam-

ple, see appendix table 1.A17) may not allow enough variation on the supply side

to identify a significant relationship. Homophily, also called in-group bias, requires

sufficient groups from both sides to have a significant impact Jannati et al. (2016).

To address this concern, I replace test the robustness of my previous findings to a

variable that captures to some extends the feminization of the board at the VC firm.

I define a dummy variable that takes the value one if at least one of the five most

compensated employees at the VC is a women. 65% of VC firms in my sample have

a women among their top employees. In appendix table ?? reports the results. I

still find that investors’ gender has very little influence on performance of selected

start-ups (columns 4 and 5), with a notable exception for the log of the firm’s em-

ployment size that is higher in the case a female entrepreneurs advised by a VC

board with at least one women in the post investment period (column 2). However,

this finding is not robust when I consider the number of employees instead of the log

number. Overall, homophily on gender between the entrepreneurs and her advisers

do not seem to explain the better performance and corporate growth in the post

investment period.

1.8. Conclusion

This paper examines the effect of gender stereotypes on the likelihood of raising

PE and VC financing. My empirical analysis relies on the merging of different ad-

ministrative datasets available at the French Statistical Institute. The final dataset

contains detailed information about start-ups’ characteristics and entrepreneurs’

personal traits, and is not subject to the usual selection biases encountered in the

entrepreneurship literature. One fact that emerges from the analysis is that female-

founded start-ups are less likely to contract with equity investors within and across

sectors. However, the novelty of this paper is to show that female entrepreneurs

are not always at a disadvantage when it comes to contracting with financiers. In

female-dominated industries, female-founded start-ups are equally to more likely to
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raise capital relative to male-founded start-ups in female-dominated sectors, and

are significantly more likely to raise capital than female-founded start-ups in male-

dominated sectors. The evidence is consistent with investors who have context-

dependent stereotypes as opposed to rational beliefs and preference toward male

entrepreneurs. I isolate the effects of stereotypes from competing explanations by

developing a theoretical framework that generates distinct empirical predictions for

the cases where investors are systematically biased against a gender, are rational in

their discrimination, or have context-dependent stereotypes.

If taste-based discrimination were the primary driver of investors’ behaviors,

investors would systematically discriminate against the same gender group regard-

less of their abilities and sectors of incorporation. My results show that female

entrepreneurs are not systematically at a disadvantage when raising capital. Dif-

ferences in start-ups’ initial size, asset tangibility, and performance, as well as gen-

der differences in human capital, ex ante motivations, and optimism do not fully

explain the observed gender gap. Furthermore, I find that start-ups founded by

mixed teams that comprise spouses no longer experience the negative effect of be-

ing female-founded. The evidence suggests that equity investors pay attention to

start-up founders’ gender.

Furthermore, I find that conditional on receiving PE and VC financing, female-

founded start-ups in male-dominated sectors perform better relative, not only to

similar male-founded start-ups in those sectors, but also to female-founded start-ups

in female-dominated sectors. The inverse is also true for successfully funded male-

led start-ups in female-dominated sectors. Under the assumption that abilities are

constant over time, this finding suggests that the ability bar for minority-led start-

ups to be funded is set higher than for non-minority-led start-ups. As a result, a

non-negligible share of low-ability entrepreneurs who belong to the dominant gender

group is funded at the expense of minority entrepreneurs. This finding is consistent

with the predictions of the stereotypical view as opposed to statistical discrimination

rooted in rational expectations about genders.

Investors react differently to entrepreneurs’ gender depending on whether they

belong to the dominant gender group of a context. My study sheds new light on

the negative relationship between female entrepreneurs, and the probability that
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they successfully raise capital. I show that part of the gender funding gap arises

from composition effects in the structure of the economy, and not only from ex-

ogenous and constant investors’ preferences towards a specific gender. As female-

dominated industries represent a lower share of the economy, male stereotypes dom-

inate those that favor female entrepreneurs. Stereotypes are attenuated when gen-

ders are equally distributed among sectors. This study helps to rationalize policy

interventions that aim to reach gender equality by increasing female participation

in sectors in which they are underrepresented.
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1.9. Figures and Tables

Figure 1.1: Decision Tree of a Financier Who Faces a Population of
Entrepreneurs
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Figure 1.2. Gender Funding Gap

Source: SINE survey. This figures plot the unconditional means by founder gender group of
start-up that receive VC or other external equity financing or bank loans.
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Figure 1.3. Gender Funding Gap and Context-dependent
Stereotypes

Source: SINE survey. The figures plot the unconditional means by founder gender group and
gender-dominated sectors of start-ups that receive VC financing or bank loans. A female-
dominated sector includes at least 50% of new female-founded start-ups within a 4-digit French
SIC sector.
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Figure 1.4. Residuals’ Distributions of the Outcome Tests

Source: SINE surveys and tax files. The figures plot residuals’ distributions from the outcome
tests (table tab-perf-future) and check their similarities between male and female start-up founders
by sectors. The outcome tests are based on OLS estimates that could be biased unless the
distributions of the outcome variable by gender group are similar. An outcome test consists in
regressing future corporate employment size (panel A) and future reported sales (panel B) on
the start-up founder’s gender and a dummy variable male-dominated sector (equation 1.13). A
male-dominated sector is the exact inverse of a female-dominated sector and includes at least 50%
of new male-founded start-ups within a 4-digit French SIC sector.
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(b) Sales over assets
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Figure 1.5. Female Representation in the PE-VC Industry

Source: VentureXpert and employer payrolls. Figure (a) represents the share of female-led com-
panies that receive PE or VC financing from 2002 to 2015. Figure (b) displays the share of PE
and VC investment firms led by a female CEO (general partner), the share of female executives
at PE and VC investment firms and the share of female workers at PE and VC investment firms
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(b) Female representation at PE and VC investment firms
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Table 1.1. Male- and Female-founded Start-ups by Cohort

Source: SINE survey. This table reports numbers of observations and percentages by groups of
male and female-founded start-ups in 2002, 2006, 2010, and 2014.

Cohorts
2002 2006 2010 2014 Total

Male 9,718 11,809 24,613 21,899 68,039
% 77 75 73 72 74
Female 2,896 3,911 9,067 8,533 24,407
% 23 25 27 28 26

Total 12,614 15,720 33,680 30,432 92,446
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Table 1.2. Entrepreneurs’ Personal Traits and Start-ups’
Characteristics

Source: SINE surveys and tax files. Sample: Repeated cross-section of new firms founded in 2002,
2006, 2010, and 2014. The table presents entrepreneurs’ biographical characteristics (panel A),
motivation and optimism items (panel B), family structure and composition of the founding team
(panel C), start-up’s financing sources at creation (panel D), employment size at creation (panel
E), balance sheet information from the creation year to five years onward (panel F), and sectoral
characteristics (panel G). The mean and number of observations by gender group are reported as
well as t-statistics and p-values of the mean differences between male and female entrepreneurs.
Variable definitions and data sources are provided in Appendix C.

All Male Female

Variables Mean N Mean N Mean difference t-stat

Panel A. Biographical characteristics

Age ≥ 40 0.48 68,039 0.49 24,407 0.45 0.04*** (11.28)
French 0.91 68,039 0.90 24,407 0.93 -0.03*** (-13.55)
No degree 0.20 68,039 0.21 24,407 0.16 0.05*** (18.45)
High school 0.44 68,039 0.45 24,407 0.42 0.04*** (9.62)
Bachelor’s 0.14 68,039 0.13 24,407 0.17 -0.04*** (-15.79)
Master’s/PhD 0.22 68,039 0.21 24,407 0.26 -0.04*** (-13.76)
Elite engineering school 0.05 68,039 0.06 24,407 0.03 0.03*** (19.48)
Expert 0.62 68,039 0.66 24,407 0.53 0.13*** (35.16)
Serial 0.30 68,039 0.32 24,407 0.22 0.10*** (31.80)

Panel B. Initial motivations and optimism

High-growth oriented 0.29 58,768 0.31 21,694 0.25 0.06*** (16.40)
Motivation for entry:
Independence 0.61 68,037 0.62 24,407 0.60 0.02*** (6.18)
Taste 0.45 68,035 0.46 24,406 0.42 0.04*** (10.08)
Add earnings 0.24 58,318 0.25 21,511 0.22 0.03*** (10.13)
Opportunity 0.20 68,033 0.20 24,406 0.22 -0.02*** (-6.63)
New idea 0.16 68,033 0.16 24,406 0.17 -0.01*** (-4.09)
Optimistic entrepreneurs:
Optimism at start 0.30 40,140 0.33 15,264 0.22 0.11*** (26.67)
Optimism at t+3 0.16 34,025 0.17 11,904 0.13 0.04*** (11.41)
Optimism at t+5 0.13 19,076 0.14 6,617 0.11 0.03*** (7.27)

Panel C. Family structure and team composition

Family structure:
Married 0.71 58,321 0.73 21,511 0.68 0.05*** (13.49)
Children 0.56 33,708 0.56 12,444 0.58 -0.02*** (-4.52)
Team composition:
Alone 0.73 66,515 0.73 23,551 0.73 -0.00 (-0.90)
Spouse 0.11 66,513 0.10 23,550 0.13 -0.03*** (-10.65)
Relatives 0.05 66,512 0.05 23,550 0.05 -0.00 (-0.96)
Associates 0.13 66,514 0.13 23,550 0.11 0.03*** (11.41)
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Entrepreneurs’ Personal Traits and Start-ups’ Characteristics
(Continued)

All Male Female

Variables Mean N Mean N Mean difference t-stat

Panel D. Financing sources

External financing 0.51 68,039 0.51 24,407 0.52 -0.01** (-2.07)
External equity: 0.03 68,039 0.03 24,407 0.02 0.01*** (10.10)
Venture capital 0.01 56,230 0.01 20,496 0.007 0.00*** (7.45)
Business equity 0.03 68,039 0.03 24,407 0.02 0.01*** (7.98)
Bank loans 0.31 68,039 0.31 24,407 0.30 0.01*** (2.81)
Personal loans 0.13 68,039 0.12 24,407 0.14 -0.02*** (-6.73)
Non-bank loans 0.10 68,039 0.09 24,407 0.11 -0.02*** (-9.47)
Subsidies 0.17 68,039 0.17 24,407 0.18 -0.01* (-1.83)

Panel E. Employment size

Employment size at
start

0.69 67,039 0.73 23,907 0.59 0.15*** (5.96)

Zero 0.77 67,039 0.76 23,907 0.79 -0.03*** (-9.10)
1 0.11 67,039 0.11 23,907 0.10 0.01*** (2.63)
2 0.05 67,039 0.05 23,907 0.05 0.01*** (3.17)
3 0.02 67,039 0.03 23,907 0.02 0.00*** (3.78)
3 0.02 67,039 0.03 23,907 0.02 0.00*** (3.78)
4-5 0.02 67,039 0.03 23,907 0.02 0.01*** (6.14)
6-10 0.02 67,039 0.02 23,907 0.01 0.00*** (5.24)
11+ 0.01 67,039 0.01 23,907 0.01 0.00** (2.55)

Employment size at t+3 1.14 37,627 1.20 12,344 0.96 0.24*** (5.00)
Employment size at t+5 1.18 34,309 1.24 11,458 1.00 0.24*** (4.25)

Panel F. Balance sheet information and income statement (Panel 5 years)

N. employees 1.61 257243 1.672 82508 1.406 0.27*** (9.31)
Sales over assets 17.25 298776 17.319 102428 17.061 0.26 (0.08)
% foreign sales 0.03 288714 0.031 99466 0.033 -0.00*** (-3.37)
roa 0.26 298776 0.251 102428 0.301 -0.05*** (-7.10)
Survival 3 years 0.86 298776 0.867 102428 0.841 0.03*** (19.75)
Survival 5 years 0.75 298776 0.761 102428 0.732 0.03*** (18.31)
Tangible/total assets 0.23 298776 0.224 102428 0.246 -0.02*** (-2.73)
Ln(total assets) 3.83 298776 3.884 102428 3.657 0.23*** (41.53)

Panel G. Sectoral characteristics

Sector size (total sales
M. euros)

18.56 1402 19.235 239 14.583 4.652** (2.45)

N. start-ups 140 1414 148 242 96 52.59*** (2.64)
N. backed firms within
sector

3.81 1414 4.20 242 1.54 2.67*** (6.34)

N. VC-backed firms
within sector

0.70 1414 0.77 242 0.29 0.48*** (4.10)

Start-ups’ characteristics within sector:
Mean Sales (k euros) 8.99 1402 9.52 239 5.90 3.62** (2.52)
Vol Sales (k euros) 61.83 1400 66.11 239 36.74 2.98*** (3.27)
Mean Employment size 28.48 1402 29.64 239 21.70 7.94*** (2.63)
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Table 1.3. Female Entrepreneurs, External Equity and Other
Financing Sources

Source: SINE surveys and tax files. Sample: Repeated cross-section of new firms founded in
2002, 2006, 2010, and 2014. The table reports linear probability model estimates and analyzes
the effect of gender on the use of different financing sources. The dependent variables are as
follows: panel A, columns 1-2, a dummy variable that is equal to 1 if the start-up receives VC
or other external equity financing; panel A, columns 3-4, a dummy variable that is equal to 1 if
the start-up receives VC financing; panel B, column 1, a dummy variable that is equal to 1 if
the start-up uses any sources of external financing; panel B, column 2, a dummy variable that is
equal to 1 if the start-up uses bank loans granted to the company; column 3, a dummy variable
that is equal to 1 if the start-up is funded by bank loans granted to the entrepreneur; and panel
B, column 4, a dummy variable equal to 1 if the start-up receives an equity grant. Female is a
dummy variable that is equal to 1 if the start-up is run by a woman. French is a dummy variable
that is equal to 1 if the entrepreneur is a French citizen. Bachelor’s is a dummy variable that is
equal to 1 if the entrepreneur has a bachelor’s degree. Master’s/PhD is a dummy variable that
is equal to 1 if the entrepreneur has at least a five-year university degree. Expert is a dummy
variable that is equal to 1 if the entrepreneur has at least three years of work experience within the
sector. Serial is a dummy variable that is equal to 1 if the entrepreneur has previously founded a
company. Start-up controls are included and comprise the incorporation status dummy variable,
the ratio of tangible assets and the logarithm of firm’s total assets. All models include county
and 4-digit French SIC sector × cohort-year fixed effects. Clustered standard errors at the sector
level are reported in parentheses. *, **, and *** indicate significantly different from zero at the
10, 5, and 1% levels, respectively.

Panel A. External Equity and Venture Capital
External equity Venture capital

(1) (2) (3) (4)

Female -0.0081*** -0.0055*** -0.0029*** -0.0023***
(-6.76) (-4.66) (-5.13) (-3.89)

Age ≥ 40 0.0026** 0.0010*
(2.58) (1.79)

French -0.0018 0.0008
(-0.94) (0.80)

Bachelor’s -0.0009 -0.0020***
(-0.60) (-2.99)

Master’s/PhD 0.0085*** 0.0029***
(5.73) (3.44)

Expert 0.0002 0.0002
(0.20) (0.22)

Serial 0.0130*** 0.0019**
(10.46) (2.42)

Incorporated 0.0156*** 0.0045***
(11.68) (5.82)

Tangible/total assets -0.0018 -0.0005
(-0.70) (-0.29)

Ln(total assets) 0.0038*** 0.0010***
(8.21) (3.59)

Sector × cohort FE Yes Yes Yes Yes
County FE Yes Yes Yes Yes
R2 0.038 0.044 0.039 0.040
N 92338 92338 76725 76725 71
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Female Entrepreneurs, External Equity and Other Financing
Sources

(Continued)

Panel B. Other Financing Sources
External
financing

Bank loans Personal
loans

Subsidies

(1) (2) (3) (4)

Female 0.0063 -0.0029 0.0069** 0.0029
(1.01) (-0.63) (2.41) (0.71)

Age ≥ 40 -0.0364*** -0.0406*** -0.0003 -0.0091***
(-8.99) (-11.16) (-0.12) (-3.28)

French 0.1186*** 0.1087*** 0.0294*** 0.0493***
(13.96) (20.08) (6.33) (11.82)

Bachelor’s 0.0224*** 0.0299*** 0.0036 0.0173***
(3.94) (4.29) (1.15) (3.87)

Master’s/PhD -0.0102* -0.0093 -0.0082*** 0.0128***
(-1.72) (-1.50) (-2.78) (3.74)

Expert 0.0181*** 0.0255*** 0.0000 -0.0119***
(3.81) (5.34) (0.02) (-3.64)

Serial -0.0495*** -0.0319*** -0.0054* -0.0715***
(-7.88) (-5.80) (-1.80) (-21.57)

Incorporated 0.0509*** 0.1366*** -0.0414*** -0.0475***
(5.12) (14.11) (-7.94) (-12.76)

Tangible/total assets 0.1811*** 0.1784*** 0.0518*** 0.0732***
(15.03) (16.05) (7.29) (9.43)

Ln(total assets) 0.0203*** 0.0266*** 0.0047*** -0.0051***
(8.54) (9.27) (4.46) (-5.10)

Sector × cohort FE Yes Yes Yes Yes
County FE Yes Yes Yes Yes
R2 0.162 0.134 0.055 0.241
N 92338 92338 92338 92338
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Table 1.4. The Effects of Gender Stereotypes on External Equity
and Other Financing Sources

Source: SINE surveys and tax files. Sample: Repated cross-section of new firms founded in 2002,
2006, 2010, and 2014. The table reports linear probability model estimates and analyzes the effect
of gender stereotypes on the use of different financing sources. The dependent variables are as
follows: a dummy variable that is equal to 1 if the start-up receives VC or other external equity
financing (panel A, columns 1-4); a dummy variable that is equal to 1 if the start-up receives any
type of external financing (panel B, column 1); a dummy variable that is equal to 1 if the start-up
receives a bank loan (panel B, column 2); a dummy variable that is equal to 1 if the entrepreneur
has received a personal bank loans (panel B, column 3); a dummy variable equal to 1 if the start-
up receives an equity subsidy (panel B, column 4). Female-dominated sector (Entrepreneurs) in
column 1 is a dummy variable that takes a value of 1 if more than 50% of new start-ups within
a 4-digit French SIC sector are female-founded. Other measures of Female-dominated sector also
capture within sector female representativeness and are based on the % of new female-founded
businesses (panel A, column 2), % of female small business owners (panel A, column 3) and % of
female CEOs (panel A, column 4). Control variables at the 4-digit French SIC level are the within-
sector percentage of female-founded start-ups, Herfindahl index and the logarithm of total sector
sales. Human capital controls include entrepreneur’s age and French citizenship, education and
experience dummy variables. Start-up controls include an incorporation status dummy variable,
the ratio of tangible assets and the logarithm of firm’s total assets. All models include 4-digit
French SIC sector, cohort-year and county fixed effects. Clustered standard errors at the sector
level are reported in parentheses. *, **, and *** mean significantly different from zero at the 10,
5, and 1% levels, respectively.

Panel A. External Equity
Dependent variable: External Equity

Measure of female- Entrepreneurs New business All business CEOs
dominated sector: owners owners

(1) (2) (3) (4)

Female -0.0069*** -0.0081*** -0.0073*** -0.0077***
(-5.45) (-6.33) (-5.72) (-5.28)

Female-dominated sector -0.0000 -0.0005 -0.0003 -0.0015
(-0.00) (-0.14) (-0.08) (-0.38)

F × F-dominated sector 0.0080*** 0.0105*** 0.0078*** 0.0052**
(3.23) (3.93) (2.71) (2.04)

Human capital controls Yes Yes Yes Yes
Start-up controls Yes Yes Yes Yes
Additional sector
controls

Yes Yes Yes Yes

Sector FE Yes Yes Yes Yes
Cohort (cohort) FE Yes Yes Yes Yes
County FE Yes Yes Yes Yes
R2 0.026 0.026 0.026 0.026
N 92529 92356 92439 92529
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The Effects of Gender Stereotypes on External Equity and Other
Financing Sources

(Continued)

Panel B. Alternative Financing Sources
Dependent variable: External Bank Personal Subsidies

financing loans loans
(1) (2) (3) (4)

Female 0.0023 -0.0039 0.0066** -0.0029
(0.37) (-0.83) (2.23) (-0.73)

Female-dominated sector 0.0424 0.0451* 0.0120 0.0203
(1.44) (1.87) (0.98) (0.89)

F × F-dominated sector 0.0261 0.0069 0.0018 0.0350***
(1.51) (0.44) (0.21) (2.73)

Human capital controls Yes Yes Yes Yes
Additional sector
controls

Yes Yes Yes Yes

Start-up controls Yes Yes Yes Yes
Sector FE Yes Yes Yes Yes
Year FE Yes Yes Yes Yes
County FE Yes Yes Yes Yes
R2 0.147 0.121 0.041 0.221
N 92529 92529 92529 92529
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Table 1.5. Gender Stereotypes and Future Corporate Performance

Source: SINE surveys, tax files and employers’ payrolls. Sample: Panel (columns 1-4) and re-
peated cross sections (columns 5-8) of successfully equity-funded start-ups founded in 2002, 2006,
2010, and 2014. The table reports OLS estimates and examines how funded minority entrepreneurs
perform relative to entrepreneurs from the dominant gender group within and across sectors. Panel
A examines performance of female entrepreneurs in male dominated sectors. Panel B examines
performance of male entrepreneurs in female-dominated sectors. The Female gender is interacted
with Male-dominated sector which is a dummy variable that takes a value of 1 if more than 50%
of firms within a 4-digit French SIC are male-founded. The dependent variables are measures of
future corporate development, performance and risk, and include the Number of employees (col-
umn 1), the ratio of Sales over assets (column 2), % foreign sales (column 3), the ROA (column
4), from one year after creation up to five years onwards. Other measures of performance include
dummy variables Survival 5 years and Survival 3 years that takes the value one if the firm has
survived at least 5 or 3 years, respectively (columns 5-6). Measures of corporate risk include
firms’ volatility of employment and sales, respectively, within firm from 1 year after creation up
to 5 years (columns 7 and 8). All regressions include human capital and start-up fixed effects, as
well as county, 4-digit French SIC sector and cohort-year fixed effects. Clustered standard errors
at the sector level are reported in parentheses. *, **, and *** indicate significantly different from
zero at the 10, 5, and 1% levels, respectively.

Panel A. Female entrepreneurs in male-dominated sectors
Dependent variables: N.

Employees
Sales over
assets

% foreign
sales

ROA Survival 5
years

Survival 3
years

Vol. em-
ployment

Vol. sales

(1) (2) (3) (4) (5) (6) (7) (8)

Female -3.1679** -0.5700*** -0.0207** 0.0505*** 0.0032 0.0555 -38.5075 -38.5075
(-2.05) (-2.70) (-2.42) (2.63) (0.05) (0.94) (-1.61) (-1.61)

Male-dominated sector -1.7976 -0.5967 -0.0157 0.0300 -0.0658 -0.0607 32.6155 32.6155
(-1.40) (-1.57) (-1.35) (1.26) (-0.80) (-0.81) (0.69) (0.69)

Female × M-dominated
sector

3.6962** 0.7132*** 0.0271*** -0.0644*** -0.0539 -0.0882 33.7830 33.7830

(2.26) (2.77) (2.85) (-3.00) (-0.73) (-1.38) (0.92) (0.92)

Human capital controls Yes Yes Yes Yes Yes Yes Yes Yes
Sector FE Yes Yes Yes Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes Yes Yes Yes
Country FE Yes Yes Yes Yes Yes Yes Yes Yes
R2 0.257 0.114 0.242 0.120 0.160 0.158 0.200 0.200
N 8708 8885 8893 8752 2705 2705 2334 2334

Panel B. Male entrepreneurs in female-dominated sectors

Dependent variables: N.
Employees

Sales over
assets

% foreign
sales

ROA Survival 5
years

Survival 3
years

Vol. em-
ployment

Vol. sales

(1) (2) (3) (4) (5) (6) (7) (8)

Male -0.5284 -0.1433 -0.0064 0.0138 0.0508* 0.0327 4.7245 4.7245
(-1.07) (-0.85) (-1.33) (1.39) (1.82) (1.29) (0.16) (0.16)

Female-dominated sector -1.8987 -0.1166 -0.0115 0.0344 0.1198 0.1489* -66.3985 -66.3985
(-1.54) (-0.36) (-0.81) (1.44) (1.31) (1.83) (-1.23) (-1.23)

Male × F-dominated sector 3.6962** 0.7132*** 0.0271*** -0.0644*** -0.0539 -0.0882 33.7830 33.7830
(2.26) (2.77) (2.85) (-3.00) (-0.73) (-1.38) (0.92) (0.92)

Human capital controls Yes Yes Yes Yes Yes Yes Yes Yes
Sector FE Yes Yes Yes Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes Yes Yes Yes
Country FE Yes Yes Yes Yes Yes Yes Yes Yes
R2 0.257 0.114 0.242 0.120 0.160 0.158 0.200 0.200
N 8708 8885 8893 8752 2705 2705 2334 2334
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Table 1.6. Self-selection into Sectors

Source: SINE surveys. Sample: Repeated cross-section of new firms founded in 2002, 2006,
2010 and 2014. The table reports linear probability model estimates and analyzes the choice
of entrepreneurs between female- versus male-dominated sectors. Panel A includes all start-ups.
Panel B includes only start-ups that receive VC or other external equity financing. The dependent
variable is the dummy variable Female-dominated sector that is equal to 1 if at least 50% of new
start-ups within a 4-digit French SIC sector are female-founded. The independent variables are
the start-up founder’s personal traits and motivation items interacted with the founder’s gender.
All models include human capital controls and cohort-year fixed effects. Human capital controls
include founder’s age, French citizen, education and experience dummy variables. Clustered
standard errors at the sector level are reported in parentheses. *, **, and *** indicate significantly
different from zero at the 10, 5, and 1% levels, respectively.

Panel A. All start-ups
Dependent variable: 1{Female-dominated sector}

Item: Elite
engineer
school

Serial Optimistic High-
growth
oriented

New idea Opportunity Taste Independence

(1) (2) (3) (4) (5) (6) (7) (8)

Female × Item -0.1164* -0.0361** -0.1202*** -0.0759*** -0.0432 -0.0258** 0.0054 0.0653*
(-1.74) (-2.07) (-3.65) (-3.40) (-1.32) (-2.23) (0.35) (1.88)

Item 0.0017 0.0074 -0.0015 0.0011 0.0112 0.0060 -0.0006 -0.0021
(0.18) (1.01) (-0.13) (0.18) (1.18) (1.19) (-0.11) (-0.44)

Female 0.2182*** 0.2246*** 0.2542*** 0.2439*** 0.2229*** 0.2213*** 0.2135*** 0.1770***
(3.07) (2.95) (3.23) (3.14) (2.89) (3.04) (3.07) (3.31)

Other human capital
controls

Yes Yes Yes Yes Yes Yes Yes Yes

Year (cohort) FE Yes Yes Yes Yes Yes Yes Yes Yes
R2 0.197 0.197 0.224 0.208 0.197 0.196 0.196 0.199
N 92446 92446 55404 80462 92439 92439 92441 92444

Panel B. Equity-backed start-ups

Dependent variable: 1{Female-dominated sector}

(1) (2) (3) (4) (5) (6) (7) (8)

Female × Item -0.0403 0.0140 -0.1131 -0.0813 -0.0172 -0.0326 -0.0308 0.0438
(-0.60) (0.24) (-1.39) (-1.59) (-0.30) (-0.83) (-0.63) (1.02)

Item 0.0509** 0.0071 0.0044 -0.0013 0.0167 0.0134 -0.0111 -0.0123
(2.09) (0.50) (0.29) (-0.11) (0.87) (1.13) (-1.12) (-1.03)

Female 0.1896*** 0.1813*** 0.2262*** 0.2287*** 0.1894*** 0.1949*** 0.1991*** 0.1645***
(3.28) (3.26) (2.94) (3.47) (3.15) (3.24) (3.54) (2.97)

Other human capital
controls

Yes Yes Yes Yes Yes Yes Yes Yes

Year (cohort) FE Yes Yes Yes Yes Yes Yes Yes Yes
R2 0.143 0.144 0.156 0.163 0.144 0.144 0.145 0.145
N 2044 2044 1337 1550 2043 2043 2043 2044
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Table 1.7. Gender Stereotypes and Human Capital

Source: SINE surveys and tax files. Sample: Repeated cross-section of new firms founded in
2002, 2006, 2010, and 2014. The table reports linear probability model estimates and analyzes
the joint effects of human capital and gender stereotypes on the use of external equity financing.
The dependent variable is a dummy variable that is equal to 1 if the start-up receives VC or
other external equity financing. Female-dominated sector is a dummy variable that takes a value
of 1 if more than 50% of new start-ups within a 4-digit French SIC are female-founded. This
variable is interacted with various motivation items: Marster’s/PhD (column 1) is equal to 1 if
the entrepreneur has a master’s or higher degree; Elite engineering school is a dummy variable that
takes a value of 1 if the entrepreneur graduated from a top engineering school in France (column
2); Expert (column 3), is equal to 1 if the entrepreneur has already worked in the industry prior
to the entry in entrepreneurship; and Serial (column 4) if the entrepreneur has already founded
a company in the past. All models include other human capital variable that are not interacted,
start-ups controls and sector controls. They also include county, 4-digit French SIC sector and
cohort-year fixed effects. Clustered standard errors at the sector level are reported in parentheses.
*, **, and *** indicate significantly different from zero at the 10, 5, and 1% levels, respectively.

Dependent variable: External equity

Item: Master’s/ Elite
engineering

Expert Serial

PhD school
(1) (2) (3) (4)

Female -0.0053*** -0.0080*** -0.0073*** -0.0036**
(-3.83) (-6.32) (-4.18) (-2.45)

Female-dominated sector -0.0003 -0.0027 -0.0024 0.0004
(-0.07) (-0.67) (-0.45) (0.12)

F × Female-dominated sector 0.0088*** 0.0103*** 0.0116** 0.0074***
(2.80) (4.08) (2.38) (2.59)

Item 0.0106*** 0.0098** -0.0003 0.0161***
(5.72) (2.50) (-0.20) (9.89)

F × Item -0.0063** 0.0037 0.0007 -0.0132***
(-2.56) (0.40) (0.30) (-4.36)

F-dominated sector × Item 0.0003 0.0338** 0.0035 -0.0018
(0.04) (2.17) (0.62) (-0.30)

F × F-dominated sector × Item -0.0009 -0.0216 -0.0051 0.0035
(-0.14) (-0.80) (-0.81) (0.41)

Additional sector controls Yes Yes Yes Yes
Other human capital controls Yes Yes Yes Yes
Start-up controls Yes Yes Yes Yes
Sector FE Yes Yes Yes Yes
Year (cohort) FE Yes Yes Yes Yes
County FE Yes Yes Yes Yes
R2 0.025 0.026 0.026 0.026
N 80503 92520 92524 92522
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Table 1.8. Gender Stereotypes, Team and Family Structure

Source: SINE surveys and tax files. Sample: Repeated cross-section of new firms founded in 2002,
2006, 2010, and 2014. The table reports linear probability model estimates and analyzes the joint
effects of starting as a team and gender stereotypes on the use of external equity financing. The
dependent variable is a dummy variable that is equal to 1 if the receives VC or other external
equity financing. The effect of gender stereotypes is tested on different sub-samples: a subsample
of start-ups started by stand-alone entrepreneurs (column 1), a subsample of start-ups founded
by teams (column 2), a subsample of teams formed by spouses (column 2), a subsample of teams
formed by family members (column 4), a subsample of teams formed by associates (column 5), a
subsample of married entrepreneurs (column 6), and a subsample of single entrepreneurs (column
7). All models include human capital controls, start-ups controls and sector controls. They also
include county, 4-digit French SIC sector and cohort-year fixed effects. Clustered standard errors
at the sector level are reported in parentheses. *, **, and *** indicate significantly different from
zero at the 10, 5, and 1% levels, respectively.

Dependent variable: External equity

Sub-sample: Alone Team Team Married Single

Spouse Family Associate
(1) (2) (3) (4) (5) (6) (7)

Female -0.0048*** -0.0145*** -0.0056 -0.0120** -0.0167*** -0.0046*** -0.0132***
(-3.74) (-5.36) (-1.58) (-2.43) (-4.01) (-2.90) (-6.68)

Female-dominated sector -0.0002 -0.0116 -0.0072 -0.0242* -0.0066 -0.0030 -0.0041
(-0.04) (-1.37) (-0.73) (-1.86) (-0.54) (-0.49) (-0.60)

Female ×
Female-dominated sector

0.0078*** 0.0113* 0.0068 0.0115 0.0025 0.0032 0.0201***

(3.02) (1.82) (0.88) (1.26) (0.32) (0.97) (4.07)

Sector controls Yes Yes Yes Yes Yes Yes Yes
Human capital controls Yes Yes Yes Yes Yes Yes Yes
Start-up controls Yes Yes Yes Yes Yes Yes Yes
Sector FE Yes Yes Yes Yes Yes Yes Yes
Year (cohort) FE Yes Yes Yes Yes Yes Yes Yes
County FE Yes Yes Yes Yes Yes Yes Yes
R2 0.025 0.049 0.051 0.095 0.070 0.029 0.043
N 65878 24206 11940 6422 13684 69626 22838
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Table 1.9. Gender Stereotypes, Initial Motivations and Optimism

Source: SINE surveys and tax files. Sample: Repeated cross-section of new firms founded in 2002,
2006, 2010, and 2014. The table reports linear probability model estimates and analyzes the joint
effects of initial motivations and gender stereotypes on the use of external equity financing. The
dependent variable is a dummy variable that is equal to 1 if the start-up receives VC or other
external equity financing. Female-dominated sector is a dummy variable that takes a value of 1
if more than 50% of new start-ups within a 4-digit French SIC are female-founded. This variable
is interacted with various motivation items: High-growth oriented (column 1) is equal to 1 if the
entrepreneur intends to develop the company and 0 if he intends to become self-employed; New
idea (column 2), Taste (column 3), Opportunity (column 4), and Independence (column 5) stem
from the question “What are your three main motivations?", and correspond to “a new idea of
product, service, or market", “the taste for entrepreneurship or new challenges", “an opportunity
to create a start-up", and “the desire to be independent", respectively. Optimism at start (column
6) is the difference between initial hiring expectations and subsequent realizations (Landier and
Thesmar, 2009). Expectation is equal to 1 when the entrepreneur answers “Yes" to the question
“Do you plan to hire over the next 12 months?" Realization is equal to 1 if the firm labor force
increases by at least two employees in the year after the creation. All models include human
capital controls, start-ups controls and sector controls. They also include county, 4-digit French
SIC sector and cohort-year fixed effects. Clustered standard errors at the sector level are reported
in parentheses. *, **, and *** indicate significantly different from zero at the 10, 5, and 1% levels,
respectively.

Dependent variable: External equity

Item: High-growth Ex ante Motivations Optimism

oriented New idea Taste Opportunity Independence at start
(1) (2) (3) (4) (5) (6)

Female -0.0037*** -0.0060*** -0.0045*** -0.0070*** -0.0108*** -0.0062***
(-2.95) (-4.48) (-3.07) (-5.39) (-5.17) (-3.77)

Female-dominated sector -0.0035 -0.0014 0.0041 -0.0004 0.0032 0.0030
(-0.84) (-0.28) (0.80) (-0.09) (0.49) (0.53)

F × Female-dominated sector 0.0090*** 0.0095*** 0.0062* 0.0091*** 0.0062 0.0111***
(2.99) (2.95) (1.67) (3.93) (1.09) (2.90)

Item 0.0119*** 0.0086*** 0.0056*** 0.0051*** -0.0101*** 0.0083***
(7.45) (4.26) (4.27) (3.32) (-8.35) (3.83)

F × Item -0.0091*** -0.0049 -0.0052** -0.0001 0.0062** -0.0076*
(-3.65) (-1.33) (-2.32) (-0.02) (2.36) (-1.94)

F-dominated sector × Item -0.0035 0.0063 -0.0098*** 0.0009 -0.0062 0.0020
(-0.70) (0.58) (-2.75) (0.16) (-1.13) (0.29)

F × F-dominated sector x Item -0.0001 -0.0051 0.0048 -0.0022 0.0045 -0.0073
(-0.02) (-0.51) (0.97) (-0.28) (0.68) (-0.62)

Additional sector controls Yes Yes Yes Yes Yes Yes
Human capital controls Yes Yes Yes Yes Yes Yes
Start-up controls Yes Yes Yes Yes Yes Yes
Sector FE Yes Yes Yes Yes Yes Yes
Year (cohort) FE Yes Yes Yes Yes Yes Yes
County FE Yes Yes Yes Yes Yes Yes
R2 0.025 0.026 0.026 0.026 0.027 0.032
N 80505 92520 92524 92522 92527 61768
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Table 1.10. The Effects of Age Stereotypes on External Financing

Source: SINE surveys and tax files. Sample: Repeated cross-section of new firms founded in
2002, 2006, 2010, and 2014. The table reports linear probability model estimates and analyzes
the effect of age stereotypes on the use of financing sources. The dependent variables are a dummy
variable that is equal to 1 if the start-up receives VC or other external equity financing (column
1), a dummy variable that is equal to 1 if the start-up receives bank loans (column 2), a dummy
variable that is equal to 1 if the entrepreneur has received a personal bank loan (column 3),
and a dummy variable that is equal to 1 if the entrepreneur receives an equity subsidy (column
4). Age ≥ 50 is a dummy variable that takes the value of 1 if the entrepreneur is 50 years
old or older. Young-CEO sector is a dummy variable that takes the value of 1 if the median
CEO age within a 4-digit French SIC sector is younger than 40 years old. Control variables at
the 4-digit French SIC level are the Herfindahl index, the logarithm of total sector sales and
the within sector percentage of female-founded stat-ups. Human capital controls include French
citizenship, female-gender, education and experience dummy variables. Start-up controls include
an incorporation status dummy variable, the ratio of tangible assets and the logarithm of firm’s
total assets. All regressions include county, 4-digit French SIC sector and cohort-year fixed effects.
Clustered standard errors at the sector level are reported in parentheses. *, **, and *** indicate
significantly different from zero at the 10, 5, and 1% levels, respectively.

Dependent variable: External
equity

Bank loans Personal
loans

Subsidies

(1) (2) (3) (4)

Age ≥ 50 years old 0.0015 -0.0694*** -0.0061** -0.0228***
(0.95) (-15.96) (-2.24) (-6.41)

Young-CEO sector 0.0182** -0.0445 0.0010 0.0619
(2.48) (-0.62) (0.05) (1.22)

Age ≥ 50 x Young-CEO sector -0.0358*** 0.0295 0.0578 0.0098
(-3.11) (0.36) (1.33) (0.44)

Additional sector controls Yes Yes Yes Yes
Human capital controls Yes Yes Yes Yes
Start-up controls Yes Yes Yes Yes
Sector FE Yes Yes Yes Yes
Year (cohort) FE Yes Yes Yes Yes
County FE Yes Yes Yes Yes
R2 0.026 0.122 0.041 0.221
N 92524 92524 92524 92524
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Table 1.11. Homophily, Gender of the Investor and Gender of the
Entrepreneur

The table reports linear probability model estimates and tests whether investors are more likely
to invest in start-ups founded by entrepreneurs of the same gender. Note that the test of the
homophily hypothesis is conditional on receiving any kind of external equity as the gender of the
investors is know only if the firm received external equity. The models do not include fixed effects
to live enough degrees of freedom. Robust standard errors are reported in parentheses. *, **,
and *** indicate significantly different from zero at the 10, 5, and 1% levels, respectively. Source:
VentureXpert, tax files and employer payrolls databases. Sample: Equity backed firms available
in VentureXpert from 2002 to 2016 that could be linked to the tax files and employer payrolls
databases.

dependent variable Female Venture
capital

Private
equity

Angel CVC

(1) (2) (3) (4) (5)

Constant 0.128*** 0.113*** 0.129*** 0.145*** 0.167**
(12.97) (8.20) (10.03) (5.36) (2.56)

Female VC 0.029 0.007 0.021 0.135 -0.167**
(0.81) (0.15) (0.44) (1.42) (-2.56)

Female-dominated sector 0.176*** 0.202*** 0.156*** 0.127 -0.167**
(4.68) (3.11) (3.44) (0.92) (-2.56)

Female VC times
Female-dominated sector

-0.103 -0.322*** -0.083 0.593*** 0.167**

(-0.81) (-4.04) (-0.54) (3.58) (2.56)

R2 0.024 0.029 0.021 0.062 0.032
N 1430 641 861 210 43
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Table 1.12. Homophily, Gender of the Investor and Future
Corporate Performance

Source: VentureXpert, tax files and employer payrolls. Sample: PE- and VC-backed firms avail-
able in VentureXpert from 2002 to 2016 that could be linked to the tax files and employer payrolls
databases. The table reports OLS estimates and examines the joint effects of receiving external
equity financing and of the investor’s gender on corporate performance and development from
one year after creation to five years onward. Dependent variables are the start-ups’ Number of
employees, Logarithm (1+ Number of employees), Sales over assets and the ROA. Female en-
trepreneur is a dummy variable that is equal to 1 if the start-up is female-led. Female VC is a
dummy variable that is equal to 1 if the PE or VC investment firm is led by a female CEO. The
models include year, county and sector fixed effects. Clustered standard errors at the sector level
are reported in parentheses. *, **, and *** indicate significantly different from zero at the 10, 5,
and 1% levels, respectively.

Dependent variables: N.
employees

Ln(1+employees)Sales over
assets

ROA

(1) (2) (3) (4)

Female -4.824 -0.319*** -0.010 -0.001
(-0.88) (-6.35) (-0.27) (-0.06)

Post 15.170*** 0.492*** -0.036* -0.060***
(5.18) (17.19) (-1.77) (-8.29)

Female × Post 1.672 0.094 -0.010 0.009
(0.21) (1.30) (-0.22) (0.60)

Female VC 16.774*** 0.148* 0.082* 0.008
(3.02) (1.95) (1.67) (0.54)

Female × Female VC 14.035 0.156 -0.040 0.021
(0.89) (0.73) (-0.30) (0.53)

Post × Female VC -12.484* 0.040 0.034 0.046**
(-1.88) (0.45) (0.56) (2.22)

Female × Post × Female VC 4.785 -0.133 -0.164 0.021
(0.24) (-0.44) (-1.01) (0.35)

Sector FE Yes Yes Yes Yes
County FE Yes Yes Yes Yes
Year FE Yes Yes Yes Yes
R2 0.655 0.599 0.603 0.347
N 10367 10229 9664 9319
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Table 1.13: The Effect of Experience on Gender Stereotypes

The table reports linear probability model estimates and tests the effect of experience on stereo-
typical investment decision. It tests the investors’ likelihood to invest in a female-led start-up
when the investment firm has already invested in female-led start-ups in the past. The dependent
variable is the entrepreneur’s gender, Female. The main independent variables are the dummy
variable Female-dominated sector and Experience, that reflects the investor’s experience with
female-led start-ups. Experience is a dummy variable that takes the value 1 if the investor has at
least one female-led start-up in portfolio the year before investing in the start-up (Panel A), or
it is the percentage of female-led start-ups in portfolio the year before investing in the start-up
(Panel B). Note that only firms that received external equity investment are included in samples.
Across the different columns the relationship between entrepreneur’s gender and investor’s expe-
rience is estimated in different sub-sample, denpending on the investment type. Robust standard
errors are reported in parentheses. *, **, and *** mean significantly different from zero at the
10, 5, and 1% levels, respectively. Source: VentureXpert. PE- and VC-backed deals available
in VentureXpert from 2002 to 2016 that could be linked to the tax files and employer payrolls
databases.

Panel A: Investment portfolio with at least one female-led start-up
External
equity

Venture
capital

Private
equity

Angel CVC

(1) (2) (3) (4) (5)

Experience 0.035** 0.021 0.040* -0.060 0.062
(2.01) (0.89) (1.70) (-1.02) (0.94)

Female-dominated sector 0.064 0.097 0.020 -0.064 -0.071*
(1.50) (1.30) (0.42) (-0.45) (-1.76)

Experience × F-dominated
sector

0.108* 0.029 0.155** 0.251 -0.062

(1.79) (0.28) (2.23) (1.17) (-0.94)
Constant 0.108*** 0.103*** 0.107*** 0.207*** 0.071*

(8.06) (5.96) (5.69) (3.86) (1.76)

R2 0.020 0.012 0.022 0.011 0.021
N 1790 773 1079 272 96

Panel B: Percentage of female entrepreneurs in the investment portfolio

External
equity

Venture
capital

Private
equity

Angel CVC

(1) (2) (3) (4) (5)

Experience 0.140* 0.068 0.189 0.258 -0.158
(1.84) (0.79) (1.50) (1.44) (-0.19)

Female-dominated sector 0.115*** 0.091 0.108** -0.054 -0.117***
(3.16) (1.59) (2.54) (-0.54) (-2.66)

Experience × F-dominated
sector

0.238 0.084 0.248 2.620*** 0.158

(0.84) (0.24) (0.78) (3.43) (0.19)
Constant 0.125*** 0.115*** 0.126*** 0.134*** 0.117***

(13.03) (8.46) (9.99) (5.07) (2.66)

R2 0.018 0.008 0.019 0.041 0.013
N 1709 724 1044 269 89
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1.10. Description of variables

Variable Description
Dependent variables (Source: SINE)
External equity Dummy variable that is equal to 1 if the start-up receives venture capital or

other equity financing at creation and zero otherwise.
Venture capital Dummy variable that is equal to 1 if the start-up receives VC financing at

creation and zero otherwise. It is available only in 2002, 2010, 2014.
External financing Dummy variable that is equal to 1 if the start-up receives any sources of

external financing and zero otherwise.
Bank loan Dummy variable that is equal to 1 if the start-up receives a bank loan granted

to the start-up at creation and zero otherwise.
Personal loan Dummy variable that is equal to 1 if the start-up receives a bank loan granted

to the founder at creation and zero otherwise.
Subsidies Dummy variable that is equal to 1 if the start-up receives an equity grant at

creation and zero otherwise.
Personal resources Dummy variable that is equal to 1 if the founder invests personal resources

at creation and zero otherwise.
Dependent variables (Source: VentureXpert)
External equity Dummy variable that is equal to 1 if the company receives VC, other private

equity, corporate venture capital, or angel investment financing and zero
otherwise.

Venture capital Dummy variable that is equal to 1 if the company receives VC financing and
zero otherwise.

Private equity Dummy variable that is equal to 1 if the company receives PE financing and
zero otherwise.

CVC Dummy variable that is equal to 1 if the company receives corporate venture
capital financing and zero otherwise.

Angel Dummy variable that is equal to 1 if the company receives angel investment
financing and zero otherwise.

Key independent variables (Source: SINE)
Female Dummy variable that is equal to 1 if the start-up is founded by a female

entrepreneur and zero if founded by a male entrepreneur.
Age ≥ 40 Dummy variable that is equal to 1 if the entrepreneur is 40 years old or older

at creation.
Age ≥ 50 Dummy variable that is equal to 1 if the entrepreneur is 50 years old or older

at creation.
French Dummy variable that is equal to 1 if the entrepreneur is a French citizen and

zero otherwise.
High school Dummy variable that is equal to 1 if the entrepreneur’s highest degree is a

high school diploma (Baccalauréat) and zero otherwise.
Bachelor’s Dummy variable that is equal to 1 if the entrepreneur’s highest diploma is a

three-year bachelor’s degree (Licence) and zero otherwise.
Master’s/PhD Dummy variable that is equal to 1 if the entrepreneur has at least a five-year

master’s degree, including engineering, JD, MD, and PhD degrees (Master,
Grande école, Doctorat), and zero otherwise.

Elite engineering
school

Dummy variable that is equal to 1 if the entrepreneur has graduated from a
top engineering school (Grande école d’ingénieur, e.g., Ecole Polytechnique,
Centrale, Mines among others), and zero otherwise.

Expert Dummy variable that is equal to 1 if the entrepreneur has at least three years
of prior work experience in the sector in which the start-up is incorporated
and zero otherwise.

Serial Dummy variable that is equal to 1 if the entrepreneur has already founded a
start-up and zero otherwise.

Continued on next page
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Variable Description
Optimism at start Dummy variable that corresponds to the difference between initial hiring

expectations and subsequent realizations (Thesmar and Landier, 2009). Ex-
pectation is equal to 1 when the entrepreneur answers “Yes" to the question
“Do you plan to hire over the next 12 months?" and zero otherwise. Realiza-
tion is equal to 1 if the firm labor force increases by at least two employees in
the year after creation and zero otherwise. Note that Optimism at start takes
the value of zero if Realization > Expectation. Optimism is also computed
at periods t+3 and t+5. Sources: SINE first period and employer payrolls

High-growth oriented Dummy variable that stems from the question “What is your main objective?"
and takes a value of 1 if the entrepreneur answers “to develop the company"
but zero she answers “mainly to create my own job".

Motivation items stem from the question “What are your three main motivations?":
New idea Dummy variable that is equal to 1 if entrepreneur ticks the box “a new idea

for a product, service, or market" and zero otherwise.
Taste Dummy variable that is equal to 1 if entrepreneur ticks the box “taste for

entrepreneurship or new challenges" and zero otherwise.
Opportunity Dummy variable that is equal to 1 if entrepreneur ticks the box “an oppor-

tunity to create a start-up" and zero otherwise.
Independence Dummy variable that is equal to 1 if the entrepreneur ticks the box “desire

to be independent" and zero otherwise.
Founding Team:

Alone Dummy variable that is equal to 1 if the entrepreneur indicates having started
on her own and zero otherwise.

Spouse Dummy variable that is equal to 1 if the entrepreneur indicates having started
the company with her spouse and zero otherwise.

Family Dummy variable that is equal to 1 if the entrepreneur indicates having started
with a sibling, a relative or a friend, and zero otherwise.

Associate Dummy variable that is equal to 1 if the entrepreneur indicates having started
with a professional partner or an associate, and zero otherwise.

Married Dummy that is equal to 1 if the entrepreneur is married or in a spousal
relationship, and zero otherwise.

Children Dummy variable that is equal to 1 if the entrepreneur has at least one child
at the start-up creation date and zero otherwise.

Female-dominated sectors and sectoral Characteristics
Female-dominated sector measures (at the 4-digit French SIC level):

Entrepreneurs Dummy variable that is equal to 1 if more than 50% of start-ups created
within a sector are founded by a female entrepreneur and zero if less.

CEOs Dummy variable that is equal to 1 if more than 50% of firms within a sector
are led by a female CEO and zero if less. CEOs are identified with a 4-digit
occupation code, or if not available, the CEO is assumed to be the highest
paid employee. Source: Employer payrolls

Business Owners Dummy variable that is equal to 1 if more than 50% of non-incorporated
firms within a sector are owned by women and zero if less. Source: Firm
registries

New Business Own-
ers

Dummy variable that is equal to 1 if more than 50% of new firms within a
sector are owned by women and zero if less. Source: Firm registries

% Female-founded Percentage of female-founded start-ups within a sector. Source: SINE
Herfindahl Herfindahl index based on sales. Source: Tax files
Log(total sector sales) Logarithm of the sum of sales realized in a sector. Source: Tax files
Young sector Dummy variable that is equal to 1 if the median CEO age within a 4-digit

French SIC sector is lower than 40 years old and zero if higher. Source: SINE

Balance sheet and performance variables (Sources: Tax files & Employer payrolls)

Continued on next page
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Variable Description
Tangible/ total assets Tangible ratio is the sum of tangible assets divided by the balance sheet total

assets.
Log(total assets) Logarithm of the total assets on the balance sheet.
Survival 5 years Dummy variable that is equal to 1 if the start-up survives five years after

creation and zero otherwise.
Employment size at
start

Number of employees at the end of the first year. Employment size is also
created at periods three years after creation (t+3) and five years after creation
(t+5).

N. employees Number of employees.
Sales over assets Total sales reported in P&L statements divided by total assets reported in

balance sheets.
% foreign sales Percentage of total sales realized abroad.
ROA Returns on assets is the net income divided by the balance sheet total assets.
Investment firms characteristics (Sources: VentureXpert & Employer payrolls)
Female VC Dummy variable that is equal to 1 if the PE or VC investment firm is led

by a female CEO (general partner). PE and VC firms are merged to the
employer payrolls database using a Python webcrawler. Female CEOs are
identified using an occupation code, or if not available, as the highest paid
employee in employer payrolls database.

VC board has one
women

Dummy variable that is equal to 1 if at least one women is in the top 5 of the
most paid employees at the PE or VC investment firm, and zero otherwise.

Experience

1.11. Appendix

1.11.1. Additional Tables
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Table 1.A1. Percentage of Female-founded Start-ups by Sector

Source: SINE survey. Panel A reports the top and bottom five 4-digit French SIC sectors by share
of within-sector new female-founded start-ups. Sectors with less than 30 start-ups are excluded.
Panel B reports the ranking at the 1-digit French SIC.

Panel A. Top 10 and bottom 5 at the 4-digit French SIC level

Rank Sector (4-digit French SIC) % Female # Start-ups

1 Hairdressing and other beauty treatment 0.774 5,627
2 Manufacture of imitation jewelry and related articles 0.772 228
3 Other human health activities 0.707 5368
4 Manufacture of ceramic household and ornamental articles 0.702 114
5 Translation and interpretation activities 0.684 329
6 Physical well-being activities 0.678 541
7 Retail sale of cosmetic and toilet articles in specialized stores 0.670 218
8 Manufacture of other textiles n.e.c. 0.660 53
9 Retail sale of flowers, plants, seeds, fertilizers, pets and pet food 0.643 737
10 Retail sale of textiles in specialized stores 0.643 235
...

280 Electrical installation 0.053 2,815
281 Repair of electrical equipment 0.042 71
282 Forging, pressing, stamping and roll-forming of metal; powder metallurgy 0.037 82
283 Manufacture of locks and hinges 0.032 31
284 Manufacture of other general-purpose machinery n.e.c. 0.027 37

Panel B. Top sectors at the 1-digit French SIC level

Rank Sector (1-digit French SIC) % Female # Start-ups

1 Other service activities 0.620 10,420
2 Human health and social work activities 0.619 7,984
3 Education 0.396 3541
4 Accommodation and food service activities 0.359 17,342
5 Arts, entertainment and recreation 0.358 3,560
6 Wholesale and retail trade, repair of motor vehicles and motorcycles 0.329 31,710
7 Real estate activities 0.321 6,358
8 Professional, scientific and technical activities 0.306 14,620
9 Administrative and support service activities 0.287 9,133
10 Manufacturing 0.256 11601
11 Financial and insurance activities 0.251 2,746
12 Information and communication 0.186 5,754
13 Water supply, sewerage, waste management and remediation activities 0.169 5,90
14 Transportation and storage 0.168 5,851
15 Electricity, gas, steam and air conditioning supply 0.142 1,184
16 Mining and quarrying 0.135 74
17 Agriculture, forestry and fishing 0.130 23
18 Construction 0.084 25,599
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Table 1.A2. Top 20 VC and External Equity-intensive Sectors

Source: SINE survey. Sample: New firms founded in 2002, 2006, 2010, and 2014. The table
reports the top 20 sectors which include the highest number of start-ups that receive VC and
other external equity financing. The table also reports the number those start-ups that are
female-founded, as well as the share of female-founded start-ups within the sector.

Rank Sector (4-digit French SIC) # Backed # Backed % Female # Start-ups
female-led

1 Other specialized construction activities 38 2 0.090 5,629
2 Restaurants and mobile food service activities 31 4 0.333 7,627
3 Joinery installation 26 2 0.062 2,576
4 Painting and glazing 22 0 0.092 2,761
5 Freight transport by road 18 4 0.165 2,456
6 Electrical installation 17 0 0.045 2,641
7 Computer programming activities 16 0 0.156 1,313
8 Plumbing, heat and air-conditioning installation 15 1 0.064 2,405
9 Construction of buildings 13 3 0.110 1677
10 Maintenance and repair of motor vehicles 11 0 0.119 1,498
11 Business and other management consultancy activities 11 2 0.278 4,372
12 Real estate agencies 10 1 0.354 3,990
13 Roofing activities 10 0 0.068 1,201
14 Engineering activities and related technical consultancy 10 1 0.128 1,851
15 General cleaning of buildings 9 2 0.308 1,411
16 Other retail sale of new goods in specialized stores 9 3 0.376 1,674
17 Manufacture of bread,fresh pastry goods and cakes 9 6 0.258 1,088
18 Hairdressing and other beauty treatment 9 6 0.780 4,186
19 Sale of cars and light motor vehicles 9 1 0.161 1,190
20 Buying and selling of own real estate 8 0 0.205 1,391

Table 1.A3. Gender Distribution by Male- and Female-dominated
Sectors

Source: SINE survey. Sample: New firms started in 2002, 2006, 2010, and 2014. The table
reports the percentages of female- and male-founded start-ups incorporated in female- and male-
dominated sectors. A female-dominated sector include at least 50% of female-founded start-ups
within a 4-digit French SIC sector.

Cohorts

2002 2006 2010 2014 Total

Male-dominated sector 11264 13757 30762 26379 24274
% 89 88 91 87 26
Male 9243 11131 23501 20445 6432
% 73 71 70 67 70
Female 2021 2626 7261 5934 17842
% 16 17 22 20 19

Female-dominated sector 1350 1963 2918 4053 10284
% 11 12 9 13 11
Male 475 678 1112 1454 3719
% 4 4 3 5 4
Female-dominated sector 875 1285 1806 2599 6565
% 7 8 5 9 7

Total 12614 15720 33680 30432 92446
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Table 1.A4. Switching Sectors

Source: SINE survey. 4-digit French SIC sectors that switch from male-dominated to female
dominated between the 2010 cohort and the 2014 cohort.

Sector (4-digit French SIC) Cohort Year % female 2010 % female 2014 N. start-ups

Manufacture of rusks and biscuits; manufacture of preserved pastry goods and cakes 2014 0.46 0.57 28
Manufacture of cocoa, chocolate and sugar confectionery 2014 0.25 0.50 12
Manufacture of other outerwear 2014 0.43 0.57 214
Manufacture of perfumes and toilet preparations 2014 0.42 0.55 11
Manufacture and processing of other glass, including technical glassware 2014 0.47 0.60 10
Manufacture of jewellery and related articles 2014 0.24 0.52 31
Other manufacturing n.e.c. 2014 0.38 0.54 65
Agents involved in the sale of timber and building materials 2014 0.13 0.50 14
Dispensing chemist in specialised stores 2014 0.42 0.56 36
Retail sale of watches and jewellery in specialised stores 2014 0.46 0.55 22
Retail sale of second-hand goods in stores 2014 0.45 0.51 39
Holiday and other short-stay accommodation 2014 0.38 0.50 160
Veterinary activities 2014 0.49 0.52 67
Cultural education 2014 0.38 0.67 42
General medical practice activities 2014 0.47 0.51 333
Dental practice activities 2014 0.45 0.57 217
Social work activities without accommodation for the elderly and disabled 2014 0.47 0.60 68
Artistic creation 2014 0.43 0.52 308
Washing and (dry-)cleaning of textile and fur products 2014 0.43 0.55 86
Other personal service activities n.e.c. 2014 0.45 0.51 349

Table 1.A5. Characteristics of Male and Female-dominated Sectors

Source: SINE survey, tax files and employer payrolls. Sample: Sectors identified as male- or
female-dominated in 2002, 2006, 2010, and 2014. The table reports characteristics differences
between male- and female-dominated sectors and start-ups characteristics differences within male-
and female-dominated sectors. A female-dominated sector includes at least 50% of female-founded
start-ups within a 4-digit French SIC sector. The mean and number of observations by gender
group are reported as well as mean differences and t-statistics between the two groups.

Male-dominated sector Female-dominated sector difference t-stat
(1) (2) (1-2)

N. start-ups 1522 124.89 279 94.95 29.94* (1.70)
% Female-founded 1522 0.18 279 0.66 -0.48*** (-42.43)
Total sales 1506 19077561.80 278 17106525.56 1971036.24 (0.99)
Vol sales 1504 63658.22 278 36217.68 27440.54*** (3.20)
External finance dependence 1222 2.24e+09 207 -33.70 2.24e+09 (0.74)
N. backed firms within sector 1522 3.61 279 1.59 2.02*** (5.57)
N. VC-backed firms within sector 1522 0.67 279 0.32 0.35*** (3.48)

Start-ups’ characteristics:
Mean % tangible assets 1506 -2.52e+08 278 0.20 -2.52e+08 (-0.41)
Mean cash ratio 1506 3.72e+08 278 40916686.47 3.31e+08 (1.41)
Mean Leverage 1506 5.20e+10 278 2.58e+11 -2.06e+11 (-0.82)
Mean ROA 1506 -3.40e+10 278 -3.62e+11 3.28e+11 (0.91)
Mean sales 1506 9097.40 278 5618.11 3479.29*** (2.66)
Mean N. employees 1506 29.28 278 21.03 8.25*** (2.93)
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Table 1.A6. Characteristics of Equity-Backed Start-up Founders

Source: SINE survey. Sample: Equity backed firms founded in 2002, 2006, 2010, and 2014. This
table presents entrepreneurs’ biographical characteristics (panel A), motivation and optimism
items (panel B), composition of the entrepreneurial team (panel C), start-up’s alternative financing
sources at creation (panel D). The mean and number of observations by group of male- and female-
founded start-ups are reported as well as mean differences and t-statistics between the two groups.
Variable definitions and data sources are provided in the variable definition table.

All Male Female

Variables Mean N Mean N Mean difference t-stat

Panel A. Founder biographical characteristics

Bachelor’s 0.13 2032 0.12 471 0.18 -0.06*** (-3.19)
Master’s/PhD 0.31 2032 0.31 471 0.29 0.02 (0.67)
Elite engineering
school

0.09 2032 0.10 471 0.07 0.03*** (2.61)

Expert 0.67 2032 0.69 471 0.57 0.11*** (4.49)
Serial 0.46 2032 0.49 471 0.31 0.18*** (7.51)

Panel B. Founder initial motivations and optimism

High-growth oriented 0.47 1528 0.50 377 0.37 0.13*** (4.58)
Independence 0.47 2032 0.47 471 0.49 -0.03 (-1.08)
Taste 0.53 2031 0.54 471 0.48 0.06** (2.37)
Add earnings 0.24 1764 0.25 428 0.22 0.03 (1.24)
Opportunity 0.26 2031 0.25 471 0.29 -0.04* (-1.66)
New idea 0.23 2031 0.23 471 0.24 -0.01 (-0.27)
Optimism at start 0.46 1111 0.50 254 0.30 0.20*** (6.28)

Panel C. Team composition

Alone 0.56 1987 0.55 454 0.60 -0.04* (-1.74)
Spouse 0.11 1987 0.10 454 0.16 -0.06*** (-3.12)
Relatives 0.06 1987 0.06 454 0.06 0.01 (0.50)
Associates 0.28 1988 0.30 454 0.21 0.09*** (4.04)

Panel D. Start-up alternative financing sources

Bank loans 0.44 2032 0.43 471 0.46 -0.03 (-1.17)
Personal loans 0.11 2032 0.11 471 0.11 -0.00 (-0.20)
Non-bank loans 0.11 2032 0.10 471 0.13 -0.03* (-1.67)
Subsidies 0.15 2032 0.15 471 0.14 0.00 (0.16)
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Table 1.A7. Personal Traits of Start-up Founders by Gender and
Gender-dominated Sector

Source: SINE survey. Sample: New firms founded in 2002, 2006, 2010, and 2014. The table
reports differences by founder’s gender between those who founded a start-up in a male-dominated
sector and those who founded a start-up in a female-dominated sector. A female-dominated sector
includes at least 50% of female-founded start-ups within a 4-digit French SIC sector. The mean
and number of observations by gender group are reported as well as mean differences and t-
statistics between the two groups. The table presents founders’ biographical characteristics (panel
A), motivation and optimism items (panel B), family structure and composition of the founding
team (panel C), start-ups’ financing sources (panel D). Variable definitions and data sources are
provided in Appendix C.

Female start-up founders Male start-up founders

Male sector Female sector Male sector Female sector

N Mean N Mean difference t-stat N Mean N Mean difference t-stat

Panel A. Founder biographical characteristics

Bachelor’s 17840 0.17 6567 0.17 0.01 (1.23) 64314 0.13 3725 0.14 -0.01* (-1.91)
Master’s/PhD 17840 0.27 6567 0.22 0.05*** (8.14) 64314 0.21 3725 0.31 -0.10*** (-13.32)
Elite engineering school 17840 0.03 6567 0.02 0.02*** (7.43) 64314 0.05 3725 0.05 -0.00 (-0.05)
Expert 17840 0.51 6567 0.58 -0.07*** (-9.28) 64314 0.66 3725 0.59 0.07*** (8.38)
Serial 17840 0.23 6567 0.20 0.03*** (4.87) 64314 0.32 3725 0.32 0.01 (0.76)

Panel B. Founder initial motivations and optimism

High-growth oriented 15664 0.27 6030 0.20 0.07*** (11.65) 55560 0.31 3208 0.29 0.02* (1.86)
Independence 17840 0.57 6567 0.65 -0.08*** (-11.42) 64312 0.62 3725 0.58 0.04*** (4.23)
Taste 17840 0.42 6566 0.43 -0.01 (-1.18) 64311 0.46 3724 0.44 0.02** (2.12)
Add earnings 15815 0.22 5696 0.21 0.01* (1.93) 55065 0.25 3253 0.24 0.01 (1.03)
Opportunity 17840 0.22 6566 0.20 0.02*** (3.13) 64309 0.20 3724 0.21 -0.01 (-1.10)
New idea 17840 0.17 6566 0.15 0.02*** (4.33) 64309 0.16 3724 0.18 -0.02*** (-3.11)
Optimism at start 10838 0.26 4426 0.13 0.13*** (19.18) 37875 0.33 2265 0.25 0.08*** (8.71)

Panel C. Team composition

Alone 17160 0.69 6391 0.85 -0.15*** (-26.95) 62943 0.73 3572 0.71 0.02** (2.44)
Spouse 17160 0.15 6390 0.06 0.09*** (23.58) 62941 0.10 3572 0.10 -0.01 (-1.00)
Relatives 17160 0.05 6390 0.02 0.03*** (11.57) 62940 0.05 3572 0.04 0.00 (1.33)
Associates 17160 0.12 6390 0.08 0.04*** (9.57) 62941 0.13 3573 0.15 -0.02*** (-2.69)

Panel D. Start-up financing sources

External financing 17840 0.50 6567 0.55 -0.05*** (-6.68) 64314 0.51 3725 0.50 0.01 (1.29)
External equity 17840 0.02 6567 0.02 0.01*** (3.52) 64314 0.03 3725 0.03 0.00 (1.18)
Venture capital 15220 0.00 5276 0.00 -0.00 (-0.28) 53192 0.01 3038 0.01 0.00 (1.49)
Bank loans 17840 0.30 6567 0.31 -0.02** (-2.37) 64314 0.31 3725 0.31 0.00 (0.17)
Personal loans 17840 0.13 6567 0.16 -0.03*** (-5.17) 64314 0.12 3725 0.13 -0.01** (-2.36)
Non-bank loans 17840 0.11 6567 0.11 -0.00 (-1.00) 64314 0.09 3725 0.08 0.01*** (2.78)
Subsidies 17840 0.16 6567 0.22 -0.06*** (-10.01) 64314 0.17 3725 0.15 0.03*** (4.50)
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Table 1.A8. What Makes a Female Entrepreneur?

Source: SINE surveys. Sample: Repeated cross-section of new firms founded in 2002, 2006, 2010,
and 2014. This table predicts the likelihood that a start-up is run by a woman as opposed to
a man. Column (1) tests the effect of human capital and includes educational and experience
dummy variables. Column (2) adds motivation dummy variables that stem from the question
“What are your three main motivations?". Columns (3) and (4) test the same relationship on
the subsample of equity-backed startups. Variable definitions are provided in Appendix B. All
regressions include (4-digit) French SIC, sector × cohort, and zip code fixed effects. Clustered
standard errors at the sector level are reported in parentheses. *, **, and *** indicate significantly
different from zero at the 10, 5, and 1% levels, respectively.

1{Female entrepreneur}

Population Backed with equity
(1) (2) (3) (4)

Age ≥ 40 -0.001 -0.005 -0.013 -0.012
(-0.10) (-0.63) (-0.78) (-0.72)

French 0.019** 0.021*** 0.021 0.023
(2.35) (2.71) (0.87) (0.92)

Bachelor’s 0.050*** 0.052*** 0.062** 0.063**
(6.02) (6.25) (2.54) (2.56)

Master’s/PhD 0.022** 0.023** -0.011 -0.013
(2.15) (2.33) (-0.51) (-0.58)

Expert -0.076*** -0.075*** -0.062*** -0.062***
(-9.45) (-9.54) (-2.64) (-2.69)

Serial -0.082*** -0.083*** -0.076*** -0.077***
(-11.87) (-12.43) (-4.47) (-4.45)

Independence -0.016*** 0.002
(-3.36) (0.13)

Taste -0.027*** -0.016
(-8.71) (-1.14)

Opportunity 0.013*** 0.019
(3.15) (0.91)

New idea -0.003 0.019
(-0.81) (1.01)

Sector × cohort FE Yes Yes Yes Yes
County FE Yes Yes Yes Yes
R2 0.184 0.185 0.310 0.311
N 92446 92439 2503 2502
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Table 1.A9. Robustness Test: Conditioning on Getting Other
Findings

Source: SINE surveys and tax files. Sample: Repeated cross-section of new firms founded in
2002, 2006, 2010, and 2014. The table reports linear probability model estimates and analyzes
the effect of gender on the use of external equity for different subsamples of highly motivated
entrepreneurs or entrepreneurs who seeked other sources of external financing. The dependent
variable is a dummy variable that is equal to 1 if the start-up receives VC or other external
equity financing. The main independent variable is a dummy variable Female. The relationship is
estimated on different subsamples: the subsample of High-growth oriented entrepreneurs (column
1), entrepreneurs who raised bank debt for their start-up (column 2), entrepreneurs who have a
personal loan (column 3) and entrepreneurs who received a grant/subsidy (column 4). They also
include human capital and start-up controls, that are defined in the variable appendix. All models
include county and 4-digit French SIC sector × cohort-year fixed effects. Clustered standard errors
at the sector level are reported in parentheses. *, **, and *** indicate significantly different from
zero at the 10, 5, and 1% levels, respectively.

Sub-samples: Is High-growth Has a Bank
loan

Has a
Personal loan

Has a
Subsidy

oriented
(1) (2) (3) (4)

Female -0.0097*** -0.0068*** -0.0123*** -0.0088***
(-4.50) (-2.66) (-3.35) (-3.52)

Age ≥ 40 0.0043* 0.0046** 0.0069** 0.0071***
(1.80) (2.14) (2.24) (2.96)

French -0.0032 -0.0045 -0.0026 -0.0064
(-0.94) (-1.00) (-0.52) (-1.41)

Bachelor’s -0.0019 0.0039 0.0053 0.0000
(-0.69) (1.19) (1.28) (0.01)

Master’s/PhD 0.0163*** 0.0191*** 0.0115** 0.0183***
(6.71) (6.19) (2.59) (4.36)

Expert 0.0020 0.0013 0.0018 -0.0041
(1.05) (0.45) (0.60) (-1.28)

Serial 0.0207*** 0.0190*** 0.0075** 0.0059*
(8.66) (7.81) (2.23) (1.83)

Incorporated 0.0184*** 0.0147*** 0.0291*** 0.0218***
(6.97) (5.87) (8.57) (7.33)

Tangible/total assets -0.0091** -0.0026 -0.0053 -0.0012
(-1.99) (-0.52) (-1.06) (-0.35)

Ln(total assets) 0.0049*** 0.0044*** 0.0018* 0.0056***
(6.56) (4.21) (1.72) (3.90)

Sector × cohort FE Yes Yes Yes Yes
County FE Yes Yes Yes Yes
R2 0.073 0.065 0.091 0.097
N 35220 28452 11394 15809
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Table 1.A10. Robustness Test: Controlling for Invested Capital at
Creation

Source: SINE survey and tax files. Sample: New firms founded in 2002, 2006, 2010, and 2014.
The table reports linear probability model estimates and analyzes the effect of gender the use
of external equity, controlling for entrepreneur’s invested capital at start. Panel A reports the
distribution of start-ups by gender and amount of capital invested at creation. The dependent
variable of all models in panel B are a dummy variable that is equal to 1 if the start-up receives
VC or other external equity financing. The main independent variable is a dummy variable
Female. All models in panel B include human capital and start-up controls, that are defined in
the variable appendix. They also include county and 4-digit French SIC sector × cohort-year fixed
effects interacted with the invested capital buckets defined in panel A. Clustered standard errors
at the sector level are reported in parentheses. *, **, and *** indicate significantly different from
zero at the 10, 5, and 1% levels, respectively.

Panel A. Distribution of starting capital
Starting capital Male Female All

<2000 12,667 5,881 18,548
% 18.60 24.09 20.05
[2,000;4,000[ 7,886 2,852 10,738
% 11.58 11.68 11.61
[4,000;8,000[ 11,288 3,463 14,751
% 16.57 14.19 15.94
[8,000;16,000[ 12,428 3,902 16,330
% 18.25 15.99 17.65
[16,000;40,000[ 11,903 4,115 16,018
% 17.48 16.86 17.31
[40,000;80,000[ 5,185 2,022 7,207
% 7.61 8.28 7.79
≥ 80,000 6,755 2,175 8,930
% 9.92 8.91 9.65

Panel B. Regressions with starting capital buckets
External
equity

Venture
capital

Bank loans Subsidies

(1) (2) (3) (4)

Female -0.0064*** 0.0052 0.0128*** 0.0064
(-3.81) (0.91) (3.56) (1.22)

Human capital controls Yes Yes Yes Yes
Start-up controls Yes Yes Yes Yes
Sector × cohort × investment
bucket FE

Yes Yes Yes Yes

R2 0.353 0.364 0.516 0.491
N 49230 49230 49230 49230
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Table 1.A11. Capital Structure at Start

Source: SINE survey and tax files. Sample: Repeated cross-section of new firms founded in 2002,
2006 or 2010 depending on the dependent variable. The table reports linear probability model
estimates and analyzes the effect of gender and other entrepreneurs’ characteristics on the % of
personal resources (columns 1 and 2) in the capital structure, the % of debt (columns 3 and 4)
and the % of other external resources (columns 5 and 6). All models include the Female dummy,
human capital and start-up controls, that are defined in the variable appendix. In odd columns,
regressions are estimated on the full population of entrepreneurs. In even columns, regressions are
estimated on the subsample of start-up founders who received external equity. All models include
county and 4-digit French SIC sector × cohort-year fixed effects. Clustered standard errors at the
sector level are reported in parentheses. *, **, and *** indicate significantly different from zero
at the 10, 5, and 1% levels, respectively.

Dependent variable: % personal resources % debt % other resources

Sample: All Backed All Backed All Backed
(1) (2) (3) (4) (5) (6)

Female -1.1720* 0.4051 1.0433* -1.4738 -0.1309 -0.2055
(-1.96) (0.16) (1.82) (-0.50) (-0.47) (-0.08)

Age ≥ 40 2.6402*** -2.6534 -3.1222*** -2.3591 0.4288* 3.3951*
(4.61) (-1.19) (-5.69) (-1.33) (1.93) (1.75)

French -9.2285*** -9.2582** 8.1941*** 5.9457* 0.6045 -2.2421
(-11.65) (-2.15) (13.13) (1.75) (1.34) (-0.37)

Bachelor’s 0.7344 4.6637 0.9474 3.1749 -0.0949 -8.2480**
(1.01) (1.45) (1.60) (1.16) (-0.31) (-2.36)

Master’s/PhD 3.6568*** 0.6361 -2.5524*** -6.3968*** 0.3874 6.8110**
(5.27) (0.26) (-4.80) (-3.45) (1.46) (2.55)

Expert -1.3598*** -1.3392 1.2416** -0.1471 -0.2486 0.9126
(-2.77) (-0.64) (2.47) (-0.08) (-1.09) (0.36)

Serial 4.0369*** 3.1044 -1.7107*** -0.0377 -1.8789*** -1.0729
(7.81) (1.29) (-3.67) (-0.02) (-7.95) (-0.44)

Incorporated 1.2440* -2.4067 2.5089*** 3.0697 -1.7190*** 1.8213
(1.70) (-0.76) (4.12) (1.07) (-6.42) (0.57)

Sector × cohort FE Yes Yes Yes Yes Yes Yes
County Yes Yes Yes Yes Yes Yes
R2 0.092 0.228 0.151 0.303 0.026 0.219
N 46292 1305 40567 1136 33680 996

Available cohorts 2002 and 2010 2006 and 2010 2010
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Table 1.A12. Robustness Test: Conditioning on Getting Other
Fundings

Source: SINE survey and tax files. Sample: New firms founded in 2002, 2006, 2010, and 2014.
The table reports linear probability model estimates and analyzes the effects of the interaction
between gender and having obtained other financing sources on the use of external equity. The
dependent variable is a dummy variable that is equal to 1 if the start-up receives VC or other
external equity financing. The main independent variable is a dummy variable Female. It is
interacted with other external financing sources: bank loan (column 1), personal loan (column
2), non-bank loan (column 3) and subsidy (column 4). All models include human capital and
start-up controls, that are defined in the variable appendix. They also include county and 4-digit
French SIC sector × cohort-year fixed effects. Clustered standard errors at the sector level are
reported in parentheses. *, **, and *** indicate significantly different from zero at the 10, 5, and
1% levels, respectively.

Dependent variable External equity

Other external
funding:

Bank loans Personal
loans

Non-bank
loans

Subsidies

(1) (2) (3) (4)

Female -0.0045*** -0.0046*** -0.0055*** -0.0052***
(-3.92) (-3.85) (-4.74) (-4.12)

Other external
funding

0.0089*** -0.0005 0.0046** -0.0028

(6.15) (-0.26) (2.09) (-1.25)
Female x Other
external funding

-0.0032 -0.0061** -0.0004 -0.0016

(-1.37) (-2.11) (-0.10) (-0.61)

Human capital
controls

Yes Yes Yes Yes

Start-up controls Yes Yes Yes Yes
Sector × cohort FE Yes Yes Yes Yes
County Yes Yes Yes Yes
R2 0.044 0.043 0.043 0.043
N 92336 92336 92336 92336
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Table 1.A13. The Effects of Gender Stereotypes - Models without
Fixed Effects

Source: SINE surveys and tax files. Sample: Repeated cross-section of new firms founded in 2002,
2006, 2010, and 2014. The table reports OLS estimates, replicates table 4 without fixed effects and
displays . The dependent variables is a dummy variable that is equal to 1 if the start-up receives
VC or other external equity financing. Female-dominated sector, Entrepreneurs is a dummy
variable that takes a value of 1 if more than 50% of new start-ups within a 4-digit French SIC sector
are female-founded (column 1). Other measures of Female-dominated sector also capture within
sector female representativeness and are based on the % of new female-led businesses (column 2),
% of female small business owners (column 3) and % of female CEOs (column 4). Human capital
controls include entrepreneur’s age and French citizenship, education and experience dummy
variables. Start-up controls include an incorporation status dummy variable, the ratio of tangible
assets and the logarithm of firm’s total assets. Clustered standard errors at the sector level are
reported in parentheses. *, **, and *** mean significantly different from zero at the 10, 5, and
1% levels, respectively.

Dependent variables: Venture Capital

Measures of female- Entrepreneurs New business All business CEOs
dominated sector: owners owners

(1) (2) (3) (4)

Female -0.0074*** -0.0077*** -0.0087*** -0.0084***
(-6.23) (-6.45) (-7.39) (-6.27)

Female-dominated sector -0.0037* -0.0025 -0.0036* -0.0016
(-1.83) (-1.00) (-1.90) (-0.88)

F × F-dominated sector 0.0082*** 0.0064** 0.0096*** 0.0054**
(3.24) (2.18) (3.69) (2.29)

Human capital controls Yes Yes Yes Yes
Start-up controls Yes Yes Yes Yes
Sector controls No No No No
Sector FE No No No No
Cohort FE No No No No
county FE No No No No
p− val:
F +F−sector +F×F-sector

= 0 0.0185 0.0772 0.0057 0.0007

R2 0.011 0.011 0.011 0.011
N 92574 92480 92387 92574
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Table 1.A14. The Effects of Gender Stereotypes on Venture Capital
Only

Source: SINE surveys and tax files. Sample: Repeated cross-section of new firms founded in
2002, 2006, 2010, and 2014. The table reports linear probability model estimates and analyzes
the effect of gender stereotypes on the use of different financing sources. The dependent variable
is a dummy variable that is equal to 1 if the start-up receives VC financing. Female-dominated
sector (Entrepreneurs) in column 1 is a dummy variable that takes a value of 1 if more than
50% of new start-ups within a 4-digit French SIC sector are female-founded. Other measures of
Female-dominated sector also capture within sector female representativeness and are based on
the % of new female-led businesses (column 2), the % of female small business owners (column
3) and the % of female CEOs (column 2). Control variables at the 4-digit French SIC level
are the within-sector percentage of female-founded start-ups, Herfindahl index and the logarithm
of total sector sales. Human capital controls include entrepreneur’s age and French citizenship,
education and experience dummy variables. Start-up controls include an incorporation status
dummy variable, the ratio of tangible assets and the logarithm of firm’s total assets. All models
include county, 4-digit French SIC sector and cohort-year fixed effects. Clustered standard errors
at the sector level are reported in parentheses. *, **, and *** mean significantly different from
zero at the 10, 5, and 1% levels, respectively.

Dependent variables: Venture Capital

Measures of female- Entrepreneurs New business All business CEOs
dominated sector: owners owners

(1) (2) (3) (4)

Female -0.0027*** -0.0033*** -0.0033*** -0.0033***
(-4.40) (-4.41) (-5.04) (-5.19)

Female-dominated sector -0.0007 -0.0058 0.0027 0.0007
(-0.24) (-1.20) (0.79) (0.26)

F × F-dominated sector 0.0031* 0.0024* 0.0041*** 0.0037**
(1.86) (1.94) (2.63) (2.43)

Additional sector
controls

Yes Yes Yes Yes

Human capital controls Yes Yes Yes Yes
Start-up controls Yes Yes Yes Yes
Sector FE Yes Yes Yes Yes
Year FE Yes Yes Yes Yes
County FE Yes Yes Yes Yes
R2 0.022 0.021 0.022 0.022
N 76859 76716 76769 76859
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Table 1.A15. Future Performance of Non-backed Start-ups

Source: SINE surveys, tax files and employers’ payrolls. Sample: Panel (columns 1-4) and re-
peated cross sections (columns 5-8) of non equity-funded start-ups founded in 2002, 2006, 2010,
and 2014. The table reports OLS estimates and examines how funded minority entrepreneurs per-
form relative to entrepreneurs from the dominant gender group within and across sectors. Panel
A examines performance of female entrepreneurs in male dominated sectors. Panel B examines
performance of male entrepreneurs in female-dominated sectors. The Female gender is interacted
with Male-dominated sector which is a dummy variable that takes a value of 1 if more than 50%
of firms within a 4-digit French SIC are male-founded. The dependent variables are measures of
future corporate development, performance and risk, and include the Number of employees (col-
umn 1), the ratio of Sales over assets (column 2), % foreign sales (column 3), the ROA (column
4), from one year after creation up to five years onwards. Other measures of performance include
dummy variables Survival 5 years and Survival 3 years that takes the value one if the firm has
survived at least 5 or 3 years, respectively (columns 5-6). Measures of corporate risk include
firms’ volatility of employment and sales, respectively, within firm from 1 year after creation up
to 5 years (columns 7 and 8). All regressions include human capital and start-up fixed effects, as
well as county, 4-digit French SIC sector and cohort-year fixed effects. Clustered standard errors
at the sector level are reported in parentheses. *, **, and *** indicate significantly different from
zero at the 10, 5, and 1% levels, respectively.

Panel A. Female entrepreneurs in male-dominated sectors
Dependent variables: N.

Employees
Sales over
assets

% foreign
sales

ROA Survival 5
years

Survival 3
years

Vol. em-
ployment

Vol. sales

(1) (2) (3) (4) (5) (6) (7) (8)

Female -0.3396*** 0.3696*** 0.0090*** 0.0706*** -0.0067 0.0004 -9.9415* -9.9415*
(-13.27) (3.95) (4.37) (9.50) (-0.68) (0.04) (-1.78) (-1.78)

Male-dominated
sector

-0.1236*** 0.0651 -0.0262*** 0.0540*** 0.0292** 0.0287** 7.5571 7.5571

(-3.19) (0.77) (-8.48) (6.00) (2.14) (2.28) (0.52) (0.52)
Female ×
M-dominated sector

0.3977*** -0.3252*** -0.0106*** -0.1030*** -0.0285*** -0.0333*** -0.5519 -0.5519

(14.09) (-3.34) (-4.81) (-12.83) (-2.64) (-3.34) (-0.03) (-0.03)

Human capital
controls

Yes Yes Yes Yes Yes Yes

Sector FE Yes Yes Yes Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes Yes Yes Yes
Country FE Yes Yes Yes Yes Yes Yes Yes Yes
R2 0.284 0.069 0.153 0.081 0.059 0.044 0.080 0.080
N 240301 266794 266803 267606 89701 89701 76082 76082

Panel B. Male entrepreneurs in female-dominated sectors

Dependent variables: N.
Employees

Sales over
assets

% foreign
sales

ROA Survival 5
years

Survival 3
years

(1) (2) (3) (4) (5) (6) (7) (8)

Male -0.0512 -0.0445 0.0017** 0.0268*** 0.0352*** 0.0329*** 10.4934 10.4934
(-1.40) (-1.58) (1.98) (5.98) (8.23) (8.24) (0.71) (0.71)

Female-dominated
sector

-0.1002 0.2601*** 0.0368*** 0.0723*** -0.0007 0.0045 -7.0051 -7.0051

(-0.87) (3.23) (12.19) (5.48) (-0.05) (0.36) (-0.44) (-0.44)
M × F-dominated
sector

0.1853** -0.3252*** -0.0106*** -0.1527*** -0.0285*** -0.0333*** -0.5519 -0.5519

(2.36) (-3.34) (-4.81) (-10.47) (-2.64) (-3.34) (-0.03) (-0.03)

Human capital
controls

Yes Yes Yes Yes Yes Yes

Sector FE Yes Yes Yes Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes Yes Yes Yes
Country FE Yes Yes Yes Yes Yes Yes Yes Yes
R2 0.254 0.069 0.153 0.089 0.059 0.044 0.080 0.080
N 242346 266794 266803 272280 89701 89701 76082 76082
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Table 1.A16. Future Performance of Bank-financed Start-ups

Source: SINE surveys, tax files and employers’ payrolls. Sample: Panel (columns 1-4) and re-
peated cross sections (columns 5-8) of bank debt-financed start-ups founded in 2002, 2006, 2010,
and 2014. The table reports OLS estimates and examines how funded minority entrepreneurs per-
form relative to entrepreneurs from the dominant gender group within and across sectors. Panel
A examines performance of female entrepreneurs in male dominated sectors. Panel B examines
performance of male entrepreneurs in female-dominated sectors. The Female gender is interacted
with Male-dominated sector which is a dummy variable that takes a value of 1 if more than 50%
of firms within a 4-digit French SIC are male-founded. The dependent variables are measures of
future corporate development, performance and risk, and include the Number of employees (col-
umn 1), the ratio of Sales over assets (column 2), % foreign sales (column 3), the ROA (column
4), from one year after creation up to five years onwards. Other measures of performance include
dummy variables Survival 5 years and Survival 3 years that takes the value one if the firm has
survived at least 5 or 3 years, respectively (columns 5-6). Measures of corporate risk include
firms’ volatility of employment and sales, respectively, within firm from 1 year after creation up
to 5 years (columns 7 and 8). All regressions include human capital and start-up fixed effects, as
well as county, 4-digit French SIC sector and cohort-year fixed effects. Clustered standard errors
at the sector level are reported in parentheses. *, **, and *** indicate significantly different from
zero at the 10, 5, and 1% levels, respectively.

Panel A. Female entrepreneurs in male-dominated sectors
Dependent variables: N.

Employees
Sales over
assets

% foreign
sales

ROA Survival 5
years

Survival 3
years

Vol. employment Vol. sales
(1) (2) (3) (4) (5) (6)

Female -0.2355*** 0.4679*** -0.0009 0.1529*** -0.0088 0.0023
(-2.86) (4.74) (-0.39) (9.03) (-0.52) (0.16)

Male-dominated sector -0.0921 -0.1674 -0.0193*** 0.0675*** -0.0062 -0.0042
(-0.48) (-1.48) (-4.61) (3.51) (-0.27) (-0.20)

F × M-dominated sector 0.3024*** -0.3392*** -0.0000 -0.1740*** -0.0219 -0.0233
(2.72) (-3.19) (-0.00) (-9.69) (-1.19) (-1.43)

Human capital controls Yes Yes Yes Yes Yes Yes
Sector FE Yes Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes Yes
Country FE Yes Yes Yes Yes Yes Yes
R2 0.385 0.080 0.076 0.090 0.092 0.070
N 90248 95430 95460 97501 28679 28679

Panel B. Male entrepreneurs in female-dominated sectors

Dependent variables: N.
Employees

Sales over
assets

% foreign
sales

ROA Survival 5
years

Survival 3
years

(1) (2) (3) (4) (5) (6)

Male -0.0669 -0.1287*** 0.0010 0.0283*** 0.0307*** 0.0210***
(-0.91) (-3.19) (0.88) (5.86) (4.07) (3.07)

Female-dominated sector -0.2103 0.5066*** 0.0193*** 0.0765*** 0.0281 0.0275
(-1.18) (4.61) (5.02) (5.03) (1.23) (1.36)

M × F-dominated sector 0.3024*** -0.3392*** -0.0000 -0.1134*** -0.0219 -0.0233
(2.72) (-3.19) (-0.00) (-9.53) (-1.19) (-1.43)

Human capital controls Yes Yes Yes Yes Yes Yes
Sector FE Yes Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes Yes
Country FE Yes Yes Yes Yes Yes Yes
R2 0.385 0.080 0.076 0.094 0.092 0.070
N 90248 95430 95460 96560 28679 28679
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Table 1.A17. Descriptive Statistics of the VentureXpert Deals

Source: VentureXpert, tax files and employer payrolls. Sample: Equity backed firms available
in VentureXpert from 2002 to 2014 that could be linked to the tax files and employer payrolls
databases. The table reports the distribution of characteristics of companies that receive PE, VC,
CVC, and angel investment financing (Panel A), corporate outcomes of those companies (Panel
B), and characteristics of the PE and VC investment firm (Panel C).

N Mean Sd P25 P50 P75

Panel A. Entrepreneurs’s characteristics

Female entrepreneur 1691 0.149 0.357 0.000 0.000 0.000
Age 1623 35.77 275 34.92 0.85* (1.94)

Panel B. Deal’s characteristics

Type:
Venture capital 1691 0.44 297 0.38 0.06** (2.07)
Private equity 1691 0.59 297 0.61 -0.01 (-0.40)
Angel 1691 0.15 297 0.18 -0.03 (-1.22)
CVC 1691 0.06 297 0.03 0.03** (2.26)
Early stage 1691 0.30 297 0.23 0.07** (2.42)
Total amount invested 1189 189.27 194 138.71 50.55 (0.86)
Total amount invested in 1st round 1151 120.46 193 97.90 22.56 (0.47)
Exit:
IPO 1331 0.06 221 0.05 0.01 (0.44)
M&A 1609 0.22 285 0.27 -0.04 (-1.52)
Bankruptcy 1691 0.01 297 0.01 -0.00 (-0.49)
Growth and performance: N. employees 1628 44.14 280 65.11 -20.97 (-1.02)
Sales over assets 1538 0.88 264 0.94 -0.06 (-1.00)
ROA 1538 -0.13 264 -0.16 0.03 (1.22)
Tangible/total assets 1538 0.08 264 0.07 0.01 (0.80)
Ln(total assets) 1538 8.07 264 7.58 0.49*** (4.39)

Panel C. PE and VC investment firms characteristics

Female VC 1240 0.08 225 0.09 -0.01 (-0.41)
Age VC 1240 37.85 225 38.22 -0.37 (-0.73)
VC has one women among top 3 employees 1691 0.66 297 0.67 -0.00 (-0.13)
N. employees 1240 25.56 225 20.10 5.46** (2.35)
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Table 1.A18. Gender Stereotypes and Types of External Equity
Investors

Source: VentureXpert, tax files and employer payrolls databases. Sample: Equity backed firms
available in VentureXpert from 2002 to 2016 that could be linked to the tax files and employer
payrolls databases. The table reports linear probability model estimates and replicates out of
sample the main results displayed in table 4. The dependent variables are as follows: External
equity (column 1) is a dummy variable that is equal to 1 if the firm receives any type of external
equity financing. Venture capital (column 2) is equal to 1 if the firm receives venture capital
financing. Private equity (column 3) is equal to 1 if the firm receives any other type of private
equity financing. Angel (column 4) is equal to 1 if the firm receives angel investment financing.
CVC (column 4) is equal to 1 if the firm receives corporate venture capital financing. Female
CEOs are identified using an occupation code, or if not available, as the highest paid employee in
employer payrolls database. Female-dominated sector is a dummy variable that takes the value of
1 if more than 50% of firms within a 4-digit French SIC sector are female-led. Control variables
include the ratio of tangible assets, the logarithm of firm’s total assets, the sector Herfindhal
index and sector size. All models sector fixed effects and cohort fixed effects defined in this case
by the intersection between year and age bucket. Clustered standard errors at the sector level are
reported in parentheses. *, **, and *** indicate significantly different from zero at the 10, 5, and
1% levels, respectively.

External
equity

Venture
capital

Private
equity

Angel CVC

(1) (2) (3) (4) (5)

Female -0.00031*** -0.00020*** -0.00012** -0.00007* -0.00003**
(-3.43) (-3.26) (-2.08) (-1.76) (-2.01)

Female-dominated sector -0.00051 -0.00142** 0.00028 0.00021 -0.00044
(-1.38) (-2.38) (0.75) (0.30) (-0.90)

Female × F-dominated sector 0.00028** 0.00021*** 0.00007 0.00010** 0.00001
(2.28) (2.80) (0.87) (2.04) (0.37)

Tangible/total assets -0.00025*** -0.00013** -0.00012** -0.00007** 0.00001
(-3.03) (-2.57) (-2.54) (-2.58) (0.48)

Ln(total assets) 0.00058*** 0.00024*** 0.00038*** 0.00009*** 0.00003***
(5.24) (4.44) (5.71) (3.44) (3.34)

Sector controls Yes Yes Yes Yes Yes
Cohort (Year times Age
bucket) FE

Yes Yes Yes Yes Yes

Sector FE Yes Yes Yes Yes Yes
R2 0.008 0.010 0.006 0.005 0.004
N 1332717 1332717 1332717 1332717 1332717
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Table 1.A19: Entrepreneur Gender and Alternative Measures of
Performance

The table reports linear probability model estimates and tests the effect of stereotypes on the
likelihood of different types of exits. The dependent variables are IPO (column 1) that is equal
to 1 if the firm exits by IPO in the following years; M&A (column 2) which is equal to 1 if the
firm is acquired in the following years; and Bankruptcy (column 3) which is a dummy variable
that takes the value 1 if the firm fills for bankruptcy in the following year. Note that only firms
that received external equity investment are included in the sample. Robust standard errors are
reported in parentheses. *, **, and *** mean significantly different from zero at the 10, 5, and 1%
levels, respectively. Source: VentureXpert. PE- and VC-backed deals available in VentureXpert
from 2002 to 2016 that could be linked to the tax files and employer payrolls databases.

Panel A. Female entrepreneurs in male-dominated sectors
IPO M&A Bankruptcy
(1) (2) (3)

Constant 0.084*** 0.277*** 0.009
(3.90) (9.40) (1.42)

Female -0.066** -0.017 -0.009
(-2.40) (-0.30) (-1.42)

Male-dominated sector -0.019 -0.040 -0.001
(-0.82) (-1.26) (-0.12)

F × Male-dominated sector 0.079** -0.053 0.012
(2.19) (-0.81) (1.15)

R2 0.003 0.004 0.001
N 1256 1643 1643

Panel B. Male entrepreneurs in female-dominated sectors

IPO M&A Bankruptcy
(1) (2) (3)

Constant 0.077*** 0.167*** 0.011
(3.60) (6.09) (1.42)

Male -0.012 0.070** -0.003
(-0.54) (2.33) (-0.36)

Female-dominated sector -0.060** 0.093 -0.011
(-2.16) (1.63) (-1.42)

Male × F-dominated sector 0.079** -0.053 0.012
(2.19) (-0.81) (1.15)

R2 0.003 0.004 0.001
N 1256 1643 1643
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Table 1.A20: Entrepreneur Gender, Amount Invested and Rounds
of Financing

Source: VentureXpert. Sample: PE- and VC-backed deals available in VentureXpert from 2002 to
2016 that could be linked to the tax files and employer payrolls databases. The table reports OLS
estimates and examines the effect of gender stereotypes on amount invested by equity investors.
The dependent variables are the Logarithm (total amount received) and Number of rounds.The
variable Female entrepreneur is interacted with the dummy variable Female-dominated sector,
that takes the value 1 if more than 50% of start-ups in the 4-digit SIC sector are female-led. The
models include sector fixed effects and cohort fixed effects defined as the intersection between the
year and the age bucket. Clustered standard errors at the sector level are reported in parentheses.
*, **, and *** indicate significantly different from zero at the 10, 5, and 1% levels, respectively.

Ln(Amount) Number of
rounds

(1) (2)

Female -0.130 -0.029
(-0.84) (-0.49)

Female-dominated sector -0.518*** -0.244***
(-2.82) (-2.66)

Female × F-dominated sector 0.129 0.128
(0.31) (1.15)

Cohort FE Yes Yes
Sector FE Yes Yes
R2 0.078 0.098
N 1339 1929
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1.11.2. Scrapping

In this appendix, I describe the procedure used to find one-to-one correspondences
between firms involved in deals reported in the commercial database Thomson Ven-
tureXpert and the French administrative data.37 Databases maintained by the
French Bureau of Statistics (INSEE) contain firm standardized 9-digit identifiers,
called SIREN. These firm standardized identifiers are not provided in commercial
databases. Commercial databases usually include the firms’ name, address, zip code,
and country. I use this information as the input for a Python web-crawler to look
for a firm’s name and address on two websites: (i) www.bodacc.fr (Bulletin Officiel
des Annonces Civiles et Commerciales), a governmental website that has collected
and published official notifications involving French companies since 2008, and (ii)
www.societe.com, a commercial website that aggregates and reshapes information
about French companies from various sources (mostly from INSEE and Bodacc.fr).
Both websites are supposed to cover the universe of French firms. The web-crawler
is built using the Python packages BeautifulSoup and Selenium. The output is a
list with names and corresponding information. The next step consists of checking
the quality of the matches. First, I drop observations with several matches that do
not report an address, city, zip code or any other information. Second, I impose
a maximum Jaró-Winkler string distance between the original and retrieved names
of 0.8 for both the name and address and drop the matches that do not meet this
restriction.38 Third, in the case where there are still several matches, I keep the cor-
respondence with the highest Jaró-Winkler string distance. Results of the matching
procedure by are given in table 1.A21. Using a sample of deals from 2000 to 2018
retrieved from the database VentureXpert, the scrapping procedure succeeded in
finding a one-to-one correspondence for 76% of the targets involved in the sample
of VC-PE deals and for 80% of firms targeted by angel investors.

37A similar procedure is used for a sample of M&A deals retrieved from Thomson Reuters SDC
in Beaumont, P., Hebert, C., and Lyonnet, V., 2018, “Build or buy? Human capital and corporate
diversification", Working Paper.

38This distance measures the number of characters in common between strings with the idea
that differences near the start of the string are more significant than differences near the end of
the string.
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Table 1.A21. Scrapping Success Rate by Deal Year

Source: VentureXpert Sample: Private equity, venture capital and angel investment deals down-
loaded from VentureXpert from January 2000 to December 2015. The table reports the number
of target firms involved in a private equity deals downloaded from VentureXpert and the number
of target firms for which the web-scrapping procedure has succeeded to find a unique SIREN
identifier.

PE and VC Angel

Year Downloaded Final Downloaded Final

2002 191 124 21 15
2003 456 308 27 17
2004 482 309 55 36
2005 283 197 59 38
2006 305 212 61 43
2007 340 244 99 77
2008 339 264 68 53
2009 275 222 60 48
2010 372 316 75 65
2011 386 316 119 100
2012 368 306 129 101
2013 315 251 82 71
2014 309 264 110 94
2015 392 328 158 141

Total 4,813 3,661 1,123 899
Success rate 0.761 0.800
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Abstract

Why do some firms enter a new sector by acquiring an existing company (“buy"),
while others do so using their existing resources (“build")? Using a novel data set
constructed by merging French employer payrolls with commercial M&A data sets,
we show that firms are more likely to buy when their existing workforce does not
include skills needed in the sector of entry. This relationship is more pronounced
when labor market frictions make it difficult to hire key workers. Firms that enter
by building realize lower entry sales when their existing workforce is not adapted to
the sector of entry, especially in the presence of labor market frictions. Our results
suggest that firms buy to acquire their targets’ human capital when adapting their
existing workforce is too costly.
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2.1. Introduction

More than twelve thousand cross-industry merger and acquisition (M&A) deals oc-
curred worldwide in 2017, and amounted to a total value of more than 900 billion
dollars.2 Cross-industry M&As allow firms to diversify, obtain specific assets and
access new markets.3 However, the magnitude of these figures can be misleading,
concealing the fact that most diversifications result from firms entering new sectors
directly by building on their existing capabilities. Why do some firms enter a new
sector by acquiring an existing company (“buy”), while others do so using their ex-
isting resources (“build”)? This question has implications for understanding the role
played by M&As in the reallocation of resources in the economy.

In this paper, we compare firms that enter a new sector by building on existing
resources to firms that buy an existing company operating in the sector of entry.
We focus on the role of human capital as a key resource to successfully operate
in the new sector. Although our analysis applies to other assets, the availability
of employee-level information and the existence of specific labor market frictions
motivate our focus on human capital. We study the costs and benefits associated
with each alternative. When a firm buys to enter a new sector, it has to incur
both the costs of acquiring and restructuring the target, but the acquiring company
also secures access to the target’s productive resources. When a firm builds on its
existing resources to enter a new sector, it faces the costs of hiring new workers to
complement its existing workforce.4 Therefore, the more key workers there are in a
firm’s existing workforce, the lower the adjustment costs to the new sector, and the
more profitable it is for a firm to build.

We find that firms that have a workforce more adapted to the sector of entry are
more likely to “build” than to “buy”. The relation between internal human capital
and the mode of entry in a new sector is stronger when specific skills are difficult
to obtain on the external job market, i.e., when key worker occupations are in short
supply. Firms that build have lower entry sales when their workforce is not adapted
to the sector of entry, especially when key workers are in short supply. These findings
are consistent with the idea that firms must search for key assets to expand into a
new sector. When search costs increase, buying an existing firm becomes relatively

2Cross-sector M&As represent approximately 30% of the universe of M&A deals in both number
and volume. See KPMG M&A Predictor 2018 Annual Report.

3The motives for horizontal M&As usually differ from those of vertical and conglomeral diver-
sifications; they are often motivated by market power consolidation within a sector (e.g., Eckbo,
1983; Farrell and Shapiro, 1990).

4Maksimovic, Phillips and Prabhala (2011) shows that acquiring firms enter a costly restruc-
turing process and sell or close 46% of the plants they buy. Hiring costs have been estimated to
account for between one-quarter and one-half of wage payments and to increase in the specificity
of skills (Abowd and Kramarz, 2003; Blatter, Muehlemann and Schenker, 2012).
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more attractive than building from scratch and hiring new workers.5

One key challenge in testing this hypothesis is defining human capital and mea-
suring it at the firm level. Human capital is neither directly observable nor easily
defined. To overcome this challenge, we propose a measure based on a model of
diversification with endogenous choice of teams. In the model, a firm hires workers
with different occupations that relate to different sector-specific skills. If the firm
chooses to build, it can draw workers from its existing pool of workers (internal labor
market) or from the external job market. Instead, if the firm chooses to buy, it can
select workers in the workforce of the target firm but has to pay fixed costs for the
acquisition of another firm. The model yields two predictions. First, in equilibrium,
the firm chooses to build when its existing internal human capital is adapted to
operate in the sector of entry. The firm instead buys when its workforce does not
include the key worker occupations needed to operate in the sector of entry and does
so despite restructuring costs. Second, the relationship between human capital and
the decision to build or buy is stronger when key workers are in short supply in the
external job market.

The model yields a firm-level measure of human capital that stems from the
relation between the fraction of the wage bill that goes to a given type of worker
and the contribution of such workers to the firm’s output. Empirically, we construct
our measure of human capital in two steps. First, we use the French matched
employer-employee dataset. In the spirit of Abowd, Kramarz and Margolis (1999),
we regress the (log) fraction of the wage bills of all firms in a sector that goes to a
given occupation on occupation × sector fixed effects. We interpret the occupation
× sector fixed effects estimates as a score reflecting the sector-specific human capital
of worker occupations. The higher the fixed effect of a given occupation in a sector
is, the larger the average share of a firm’s wage bill that goes to the corresponding
worker type. Second, we aggregate worker human capital at the firm level. A firm’s
internal human capital is the average of the (exponentiated) occupation × sector
fixed effects present in the firm’s workforce. Our measure of human capital captures
the extent to which the existing workforce is adapted to the sector of entry.6

Our measure of human capital has several advantages. First, because the French
matched employer-employee dataset contains a detailed occupation code at the in-
dividual level, our measure of human capital encompasses various determinants of
individuals’ human capital, including skills, education and experience (Becker, 1957;

5Cisco’s acquisition strategy illustrates this trade-off. In 1997, a Cisco analyst described the
strategy of the firm as follows: “in today’s economy, building work teams from scratch can be
yesterday’s luxury. So, when you can’t build fast enough, you buy”. By 2017, Cisco had undertaken
more than 200 M&As to “provide a capability, acceleration potential or earlier sectoral entry
compared to partnering or developing in-house” (Wysocki, 1997; Romanski, 2017).

6Hereafter, we refer to this variable as “internal human capital” without mentioning that it is
specific to the sector of entry.
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Gibbons and Waldman, 2004; Autor and Dorn, 2009). Second, the fixed effects strat-
egy allows us to rank occupations within sectors following their average contribution
to firms’ output. Third, our measure of human capital does not reflect firm-specific
unobservables, like personnel policies or the influence of unions that may alter the
returns to observable and unobservable dimensions of human capital.

Another empirical challenge for our paper is to identify how firms diversify. We
use a detailed breakdown of firms’ sales across sectors to identify entries in new
sectors.7 A firm enters a new sector if (i) at least one of its subsidiaries begins
selling in the new sector and (ii) none of the other subsidiaries already operates
in the sector. We identify buy entries by linking M&A deals retrieved from SDC
Platinum and Bureau van Dijk Zephyr to the French administrative data.8 The entry
is a “buy” if the subsidiary that begins selling in the new sector has been acquired by
the firm. By contrast, a firm “builds” if entry is made though an existing subsidiary.
Our final dataset consists of 75,000 build or buy decisions in France from 2003 to
2014.

We provide the first cross-industry statistics on firms’ decisions to build or buy.
We find that 98% of entries in a new sector consisted of firms that build on their
internal resources. The figure is 90% when weighting by entry sales, meaning that di-
versification by acquisition represent 10% of the universe of corporate diversification.
At the time of entry, firms invest on average one million euros and approximately
half of the firms in our sample continue to operate in the sector of entry after one
year. The median (mean) entry sales are equal to 270,000 euros (2.8 million euros).

Our main test analyzes whether firms’ existing workforce composition explains
the decision to build or buy. We compare firms that operate within the same sector
of origin and that then diversify within the same sector of entry in the same year.
This specification neutralizes potential unobservable time-varying synergies between
the sector of entry and that of origin. We find that firms are more likely to buy when
their human capital is not adapted to the sector of entry. A one-standard-deviation
decrease in human capital is associated with a 1.1 percentage-point increase in the
likelihood of buying. This relationship is sizable, equal to 50% of the unconditional
probability of buying. This finding holds when adding firm fixed effects, or when
controlling for a wide variety of firm characteristics such as size, profitability, capital
intensity, cash holdings and other assets.

We then exploit cross-sectional variations in the diversifying firms’ and entries’

7The detailed breakdown of firm sales across sectors is available in the ESA survey, which is also
maintained by the French Bureau of Statistics. In our main analysis, we define sectors according
to the 5-digit code of the French Standard Industry Classification (SIC). We test the robustness
of our main results by defining sectors at the 1-, 3-, or 5-digit levels of the French SIC.

8We develop a web-crawler that captures acquiring and target firms’ names and addresses to
link SDC Platinum and Zephyr deals to the French administrative data.
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characteristics, to understand the interactions between human capital and other
potential determinants of the decision to build or buy. First, we show that human
capital plays a role in the decision to build or buy regardless of the size of the firm,
the severity of financial constraints and whether it is publicly or privately owned.
Second, we build two measures of distance between the firm’s sector of origin and
that of entry. The first measure is a product market distance measure that captures
the complementarities between the firm’s sector of origin and the sector of entry
(e.g., production synergies, or a common customer base) Bloom, Schankerman and
Van Reenen (2013). The second measure captures the physical distance between a
firm and the geographical location of its entry. We find that both product market
distance and physical distance to the market of entry increase a firm’s likelihood to
enter the market by acquiring an existing company. Moreover, the interaction of
human capital with our distance measures shows that the magnitude of the human
capital coefficient increases when a firm enters a product market that differs greatly
from the firm’s sector of origin. This finding suggests that internal resources matter
more when the cost of building is likely to be high.

We check the robustness of our results by considering alternative measures of
human capital and ruling out alternative mechanisms that could drive our results.
First, we weight occupations by the number of employees in each occupation to ac-
count for the exact composition of the workforce, we focus on key occupations only,
we exclude CEOs, whose wages may not only reflect productivity but also agency
conflicts within the firm, and we modify the unit of observation from firms to plants.
Second, we check that the scale of the new activity, as well as possible complemen-
tarities between human and physical capital (e.g., equipment, or machinery) do not
fully confound the role of human capital in the decision to build or buy. On the one
hand, we compare firms that operate in the same sector of origin, enter the same
sector in the same year, and make similar sales. On the other hand, we compare
firms that make similar capital expenditures when entering the new sector. Our
point estimates remain nearly unchanged. Third, we check that firms that build
and have a lower internal human capital adjust their workforce more following the
entry. Indeed, firms with low human capital hire relatively more new workers, and
especially in key occupations. Fourth, we exploit the heterogeneity in the work-
force composition of subsidiaries within building firms, and we show that entry into
the new sector is more often made through subsidiaries with higher internal human
capital. This finding supports the view that firms minimize labor adjustment costs
when contemplating entry in a new sector.

Furthermore, we attempt to mitigate concerns that firms likely take the decision
to diversify jointly with the decision to build or buy in the sector of entry. Given
that our sample consists of diversifying firms, self-selection could create a spurious
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relationship between human capital and firm’s decision to build or buy. We focus
on two plausible scenarios after which a firm is likely to jointly select the sector of
entry and the mode of entry. In the first scenario, we focus on firms that operate in
a declining sector, and may thus be willing to shift their operations and reallocate
workers to a better performing sector (Tate and Yang, 2016b; Baghai et al., 2018).
We would then expect the firm to select a sector in which it can easily redeploy
its workforce. In a second scenario, we focus on serial acquirers that are likely to
always diversify by acquisition (Golubov, Yawson and Zhang, 2015). To test the first
scenario, we exclude firms that shift a substantial part of their operations to another
sector. For the second scenario, we exclude serial acquirers from the analysis. In
both tests, we find our main results to hold, suggesting a limited role for selection
issues.

Our second key finding is that firms are more likely to buy when it is costly to
hire key workers on the external job market, i.e., when key worker occupations are in
short supply. We test this second prediction from our model using occupation-level
data on local labor market (LLM) tightness obtained from the French unemployment
agency. The data report worker occupations that are in short supply across 350
LLMs. We document considerable geographic heterogeneity in worker availability
across LLMs (Moretti, 2010). We create a measure of LLM tightness based on the
weighted average human capital of occupations in short supply within the zip-code
area where the firm enters. Our measure of LLM tightness takes higher values if key
occupations for the sector of entry are in short supply in the LLM where the firm
enters. We test whether the LLM tightness measure explains the decision to build or
buy and interact it with our measure of human capital. We find that firms are more
likely to buy when LLMs are tight, and that the relationship between human capital
and the choice to build or buy is driven by the highest tercile of LLM tightness.

We then explore the performance implications of the choice to build or buy, and
their relationship with labor market frictions. When LLMs are tight, hiring is costly.
Therefore, after entry, we find that firms with less adapted human capital grow at
a slower pace than firms with highly adapted human capital. In other words, firms
with less adapted human capital sell less in the sector of entry. In addition, we find
that this relationship is driven by sectoral entries that coincide with tight LLMs.
Taken together, these findings suggest that labor market frictions are critical to
understanding the role of human capital in diversification decisions.

Finally, we test whether firing costs affect firms’ decision to build or buy. When
a firm buys to enter a new sector, it has to incur the cost of restructuring the target
(e.g., Dessaint, Golubov and Volpin, 2017). According to our model, the higher the
restructuring cost, the less attractive is the option to buy. Furthermore, the more
adapted an acquiring firm’s internal human capital, the more workers must be laid off

113



CHAPTER 2. BUILD OR BUY? HUMAN CAPITAL AND CORPORATE
DIVERSIFICATION

after the acquisition because of a higher overlap of key worker occupations. Thus,
higher firing cost makes the option to buy less attractive for firms with adapted
internal human capital. In a first set of tests, we use the fraction of permanent to
temporary workers in a firm’s workforce to proxy for firing costs, hence the ease with
which firms can restructure their workforce. However, firms endogenously decide
whether to hire workers under permanent or temporary contracts. Therefore, in a
second set of tests, we use the variation in the average length of local labor case
settlements across jurisdictions to settle labor cases as a proxy for firing costs that is
exogenous to firms (see, e.g., Fraisse, Kramarz and Prost, 2015). A higher length of
labor case settlements is associated with higher firing costs. In both tests, we find a
positive relationship between firing costs and firms’ likelihood to grow by acquisition,
though this relationship is not statistically significant. However, we find firing costs
to interact significantly with our measure of human capital, suggesting that higher
firing costs increase in the importance of existing human capital resources in firms’
decision to build or buy.

Related literature. Our paper contributes to the rapidly growing literature on
labor and corporate finance.9 Specifically, our paper is related to a strand of pa-
pers that link the organization of firms and labor economics.10 Closely related to
our paper, Tate and Yang (2016a) predict diversified M&As by cross-industry labor
flows under the condition that human capital is transferable across sectors. Ouimet
and Zarutskie (2016) and Chen, Gao and Ma (2018) show that the desire to gain
human capital is an important motive for corporate acquisitions. Lee, Mauer and
Xu (2018) find that firms are more likely to merge and have better post-merger
outcomes when the target firm has similar human capital. We make three contri-
butions to this literature. First, we propose a firm-level measure of human capital
that captures complementarities between firms and sectors. Second, we show that
internal human capital resources predict how firms diversify. Third, our results em-
phasize the importance of labor shortages to understand the relationship between
human capital and M&As. Overall, we show that employment composition shapes
the boundaries of the firm.

Our paper also relates to the literature on the determinants of the decision to
build or buy across sectors. Very few papers have jointly studied these alternative
approaches to diversification.11 McCardle and Viswanathan (1994) show that firms

9For instance, a strand of the literature has recently explored the implications of labor ad-
justment costs for corporate investment (e.g., Merz and Yashiv, 2007; Xu, 2018; Bai, Fairhurst
and Serfling, 2018) and capital structure decisions (e.g., Matsa, 2010; Agrawal and Matsa, 2013;
Simintzi, Vig and Volpin, 2014; Baghai et al., 2018; Serfling, 2016).

10Other papers study the consequences of organizational changes, such as M&As, on employment
and wages (e.g., Lagaras, 2017; Ma, Ouimet and Simintzi, 2016).

11The literature on corporate diversification is large and has mainly focus on the sector choice
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enter a new sector through acquisition when barriers to entry are high.12 Phillips and
Zhdanov (2013) show that in equilibrium, small firms invest in R&D, whereas large
firms buy those small firms that have successfully innovated. Moreover, Bernard,
Redding and Schott (2010) document that US multi-product firms often vary their
product mix but infrequently do so through an acquisition (only 7% of cases). We
contribute to this small strand of the literature by documenting that, at the scale
of the French economy, more than 90% of corporate diversifications are made by
firms that build from scratch using their preexisting resources rather than buying
an incumbent in the sector of entry.

Finally, our paper adds to the literature on the theory of the firm. In the finance
literature, the dominant view has been the “property rights” theory (Grossman and
Hart, 1986; Hart and Moore, 1990; Rhodes-Kropf and Robinson, 2008), according
to which value is created by combining complementary assets under the control of
a single firm.13 Another view from the early economics and strategy literatures has
regained interest in trade and international economics. According to this “resource-
based” view, the decision to grow depends on preexisting resources and transferable
capabilities (Penrose, 1955; Chandler, 1992). Matsusaka (2001) theoretically shows
that firms dynamically modify their portfolio of activities to match their organiza-
tional capabilities. Along these lines, Bernard et al. (2007) and Bernard et al. (2018)
document that firms are much more likely to produce in certain pairs of industries.
Boehm, Dhingra and Morrow (2019) take a step further and show that firms tend to
co-produce in industries that require similar intermediate inputs. Our paper builds
on this theory and focuses on another type of input: labor. We show that firms
are more likely to diversify by building on their existing resources when complemen-
tarities exist between the firm’s internal human capital and the key skills needed
to produce in the new sector. Our results imply that firms buy when they do not
have adapted inputs in house, especially when these inputs are scarce on external
markets.

in the decision to diversify. See Maksimovic and Phillips (2013) for a review of the literature.
12In the strategy literature, Yip (1982)’s empirical study supports McCardle and Viswanathan

(1994)’s theoretical analysis and shows that firms are more likely to build in a sector with low
barriers to entry. In the international economics literature, Nocke and Yeaple (2007) study the
choice of entering a new country via foreign direct investment or acquiring an existing company.

13Rhodes-Kropf and Robinson (2008) show that the search for complementarities implies the
existence of an assortative matching between acquirers and target firms, i.e.,“like buys like”. An
important strand of the empirical M&A literature finds evidence supporting this view: Mergers are
more likely to occur and create more value when merging firms have similar human capital (Tate
and Yang, 2016b; Lee, Mauer and Xu, 2018), sell similar products (Hoberg and Phillips, 2010), use
similar technology (Bena and Li, 2014), or share similar corporate cultures (Li et al., 2018).
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2.2. Theoretical framework: “build” or “buy”?

Why do some firms enter a new sector by acquiring an existing company (“buy”),
while others do so using their existing resources (“build”)? We propose a model that
predicts firms’ decision to build or buy based on the adaptability of their workforce
to the new sector.

2.2.1. Basic framework

Costs and profits. To enter a new sector, firms must develop new productive
capacities, that is, combine additional inputs to produce in the new sector. In the
model, we assume that labor L is the only factor of production, so the production
function is Y = L.14 Firms can select workers from three different pools. First, firms
can reallocate workers from their internal labor market and have them produce in
the new sector. Second, firms can hire new workers on the external labor market,
that is, poach workers already employed or hire unemployed workers. Third, firms
can acquire an existing company to have workers from the acquired firm produce in
the new sector. The production function combines these three sources of labor with
a constant elasticity (CES) of substitution:

L =

(∑
i

Lγi

) 1
γ

, (2.1)

where 0 < γ < 1 is the elasticity of substitution across worker pools and i ∈ {I, E,A}
denotes the different pools: internal, external, and acquired. Firms choose their mix
of workers from the three pools to minimize their marginal cost of production c,
defined as

c =

(∑
i

c
− γ

1−γ
i

)− 1−γ
γ

, (2.2)

where ci denotes workers’ marginal cost of production in each pool i. We provide
microeconomic foundations for each labor type’s marginal cost of production in
Section 2.2.3.

We assume that firms engage in monopolistic competition for each variety of
product and that consumer preferences exhibit a CES across products. Hence,
firms’ profit is proportional to their marginal cost of production c:

Π = Kc−(σ−1), (2.3)

where σ is the elasticity of substitution between goods within a sector, σ >1 and K
14Note that in the empirical analysis, we consider the interactions between human and physical

capital.
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is a constant measuring firms’ profitability.15

Build. If a firm chooses to enter the new sector by using its existing resources
(“build”), it can choose to combine workers from its internal labor market (LI)
and the external labor market (LE). We assume that building does not have any
impact on firms’ existing business lines of production. This assumption is realistic
if the introduction of new tasks does not disrupt existing tasks, for instance, if
internal workers are shifted away from tasks that are either completed or sufficiently
automated.

ΠBuild = K
(
c
− γ

1−γ
I + c

− γ
1−γ

E

) (1−γ)(σ−1)
γ

. (2.4)

Equation (2.1) implies that the three pools of workers are combined according to
the CES parameter γ. Therefore, in addition to consumers’ elasticity of substitution
between products σ, a firm’s monopolistic profit in (2.4) depends on the marginal
costs of production of the different worker pools, aggregated according to a function
of γ.

Buy. If a firm chooses to enter a new sector by acquiring an existing company
(“buy”), it accesses the target’s pool of workers (LA), in addition to its internal
labor market (LI) and the external labor market (LE). Accessing target workers is
desirable because target firms’ human capital is likely to be more adapted to the
sector of entry, as discussed in Section 2.2.3. However, we assume that incorporating
the target’s full pool of workers when acquiring a firm’s internal labor market leads
to post-merger restructuring costs. We model these costs as a fixed cost F . In
Appendix 2.11.1, we propose a microfoundation of the fixed cost F as the costs of
restructuring the workforce of the acquired firm. When firms buy, their profit can
be written as:

ΠBuy = K
(
c
− γ

1−γ
I + c

− γ
1−γ

E + c
− γ

1−γ
A

) (1−γ)(σ−1)
γ − F. (2.5)

The acquiring firm’s access to the target firm’s worker pool increases the variable
part of (2.5). When a firm buys, we can theoretically show that it reallocates fewer
workers from its internal labor market and hires fewer workers on the external labor
market.

15In standard monopolistic competition models, this constant depends on σ and the share of
consumer income devoted to a given product. In turn, this share depends on the price of a given
product relative to the aggregate price index. The only relevant detail for our analysis is that this
constant does not depend on the marginal cost, as is the case in standard monopolistic competition
models.
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Moreover, firms systematically lay off some of the target’s workers. These find-
ings provide an interpretation for the fixed cost F as the post-merger restructuring
costs, which is in line with LeeMauer, who show that laying off duplicate workers is
a source of economies of scale in mergers.

2.2.2. Testable predictions: build or buy?

When entering a new sector, the firm compares the profit from building on its exist-
ing resources (“build”) with the realized profit from acquiring an existing company
(“buy”). We show in Appendix 2.11.1 that if the different pools of workers are suffi-
ciently substitutable (γ > (σ − 1)/σ) and F is low enough, the model implies that
there exists a unique threshold c∗I > 0 such that if cI > c∗I , we have ΠBuy > ΠBuild.
Otherwise, if cI < c∗I , we have ΠBuy > ΠBuild. In this way, we obtain prediction 2.2.2.

Firms optimally choose to build when their marginal cost of production is low
enough, that is, if their existing workforce is more adapted to operate into the sector
of entry.

As we show in Appendix 2.11.1, the model also implies ∂c∗I
∂cE

< 0, from which
prediction 2.2.2 follows.

Firms are more likely to buy when key workers for the sector of entry are in
short supply in the external labor market.

Prediction 2.2.2 implies that prediction 2.2.2 is stronger when key workers for
the sector of entry are in short supply in the external labor market.

2.2.3. Micro-foundations of the labor cost

To take predictions 2.2.2 and 2.2.2 to the data, we need a micro-foundation for the
labor costs ci. In this section, we propose one, based on Cheng and Morrow (2018),
in which labor costs depend on the availability and efficiency of workers in each pool.

Worker occupations. We assume that there are different types of workers. Each
worker type is employed in a given occupation. Each worker occupation, denoted
o ∈ O = {1, ..., O}, is available in quantity (ai1, ..., aiO). Importantly, worker avail-
ability differs across worker pools i ∈ {I, E,A}: The number of workers in each
occupation is different in the acquiring firm’s internal labor market, in the external
labor market, and in the target’s internal labor market. Worker characteristics dif-
fer across occupations: Workers’ wages (w1, ..., wO) and efficiency (m1, ...,mO) differ
across occupations but not across workers within an occupation.16

16We, therefore, drop the subscript i relative to wages and efficiency.
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Recruiting process. To recruit workers, the firm conducts interviews with several
workers from each pool i ∈ {I, E,A}. The match between a firm and a worker is
assumed to be of random quality h ≥ 1 and to follow a Pareto distribution with
cumulative density function Ψ(h) = 1−h−k with k > 1. This distribution is assumed
to be equal across worker pools; that is, firms’ expected match quality is the same
regardless of whether workers come from inside the firm (i.e., the internal labor
market) or from outside (i.e., the external labor market or from the target firm’s
workforce). This assumption holds as long as workers’ new tasks in the sector of
entry are sufficiently different from the tasks to which they were previously assigned.
In this case, there is no reason for firms to have different expected match quality
from workers from different pools.17 Firms observe the match quality during the
interview.

We assume that conducting interviews is labor-intensive and costs f per inter-
view. This assumption implies that the degree of information asymmetry between
firms and workers does not vary across the three worker pools. There are two rea-
sons that we assume the cost f to be the same across the different pools of workers.
First, this assumption simplifies the theoretical analysis and does not change the
predictions. Second, empirically, we cannot observe the cost of interviews and hiring
costs across firms or differentiate these costs across worker pools.

The firm selects workers to interview by fixing a match quality threshold hio

below which they do not hire workers they interview. After the interviews, the firm
hires a total number Niaioh

−k
io of workers in each occupation o ∈ O. The total labor

cost of conducting interviews is then fNici.

Costs and production function. The firm’s total labor cost Ci in each pool of
workers i sums to the cost of conducting interviews fNici and the wages of selected
workers:

Ci = Ni

(∑
o

aiowoh
−k
io + fci

)
. (2.6)

For a given number of interviews Ni and a quality threshold hio, a firm can
estimate its workforce’s expected level of human capital. Each worker occupation
o ∈ O is associated with an expected level of human capital equal to Hio.18 Within
each pool of workers, occupation’s expected human capital represents the input in

17In the empirical analysis, we control for the product market distance between firms’ existing
business lines and the new sector of production. We find that the data continue to support our
model’s predictions. Moreover, we find stronger support for our model’s predictions when the new
sector is distant from firms’ existing sectors of activity, that is, when it is most likely that k is the
same across worker pools.

18The match quality follows a Pareto distribution, which implies a simple formula for each worker
occupation’s expected human capital: Hio ≡ Niaiomo

∫∞
hio

hdΨ(h) =
Naiomokh

1−k
io

k−1 .
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the firm’s production function (2.1) as follows:

Li =
(
Hθ
i1 + ...+Hθ

iO

)1/θ
, (2.7)

where θ < 1 is the elasticity of substitution between workers’ human capital across
different occupations. We assume the elasticity to be constant across worker pools
i ∈ {I, E,A}. This assumption means that the substitutability across occupations
is determined by the nature of tasks involved in the production process.

Our model requires that both the interview cost and the match quality distribu-
tion be constant across worker pools. As a consequence, workers from the internal,
external, and the acquired firm’s labor markets are perfectly substitutable. Hence,
the model does not allow for firm-specific organizational capital or firm-specific
human capital. The variation in labor costs across worker pools comes from the
different vectors of occupation availability (ai1, ..., aiO).

Cost minimization. The firm minimizes the total labor cost Ci in each worker
pool (2.6) by choosing the number of interviews Ni to conduct and the occupation-
specific match quality threshold hio. Note that the firm chooses hio andNi by trading
off the quality of the hired workers and the search costs associated with recruiting
process. On the one hand, hiring a large number Ni of workers enables firms to
select the best matches by choosing high values for hio. On the other hand, the firm
saves on search costs f by choosing a smaller number of workers Ni and low values
of hio. However, the firm takes as given the expected human capital supplied by its
workers Hio and the production function (2.7).

We show in Appendix 2.11.1 that this constrained minimization problem results
in the following marginal labor cost:

ci =

(∑
o∈O

(
aiom

k
ow

1−k
o

f(k − 1)

) θ
β

) β
θ(1−k)

, (2.8)

where β ≡ θ + θ (1− k).19 Equation (2.8) implies that the marginal labor cost in
worker pool i ∈ {I, E,A} increases with the interview cost f . Indeed, higher in-
terview costs reduce the optimal number of interviews. Matches’ average quality
decreases, and, in turn, the human capital supplied by each worker in an occupa-
tion is lower. This expression highlights that the labor cost is determined by the
byproduct of workers’ efficiency and availability. It is large when occupations that
are efficient in the new sector (high mo) are in scarce supply in the worker pool (low
aio).

19The assumption that k > 1 implies that β > 0, in which case it is optimal for firms to hire
workers in every occupation (Cheng and Morrow, 2018).
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Wage-bill share of each occupation. We denote by Aio the total number of
workers in occupation o hired to produce one unit of output. We show in Appendix
2.11.1 that the share of the wage bill that goes to a given occupation o can be
expressed as:

woAio∑
owoAio

=

(
aiow

1−k
o mk

o

) θ
β∑

o (aiow1−k
o mk

o)
θ
β

. (2.9)

Equation (2.9) implies that within a worker pool i ∈ {I, E,A}, the share of a
firm’s wage bill that goes to workers in a given occupation depends on (i) occupation-
specific wages wo, (ii) the availability aio of workers in that occupation, and (iii)
workers’ occupation-specific efficiency mo. The interpretation is that within a given
sector, some occupations receive relatively higher wages than other occupations
when they are relatively more efficient at producing in this sector.

2.3. Empirical strategy

To take predictions 2.2.2 and 2.2.2 to the data, we need to estimate the marginal
labor cost (2.8) for workers from the internal labor market, i.e., cI . In Section
2.4, we explain that neither the availability aIo of internal labor market workers
in each occupation nor the occupation-specific efficiency mo are observable in the
data. However, based on our model, we propose a method to estimate cI using
administrative worker-level occupation data.

2.3.1. Occupation-specific human capital

Equation (2.9) allows us to estimate the average availability aIo of workers in occu-
pation o and the occupation-specific efficiency mo. We use the subscripts f , o, n,
and t, for firm, occupation, the sector of the firm, and time, respectively. At the
firm level, we denote by Sharef,o,n,t the share of the wage bill that goes to occupation
o in firm f operating in sector n, i.e., the ratio given by Equation (2.9). Rewriting
worker availability af,o,n,t as a deviation from the sectoral average āo,n,t, we have
af,o,n,t = āo,n,t · ãf,o,n,t. Then, taking the logarithm of Equation (2.9), we obtain

log (Sharef,o,n,t) =
θ

β
log
(
āo,n,tm

k
o,n,tw

1−k
o,n,t

)
−log(

∑
o′∈Ogt

(
ag,o′,tm

k
o′,n,tw

1−k
o′,n,t

) θ
β )+

θ

β
log (ãf,o,n,t) ,

(2.10)
where Oft is the set of occupations observed in firm f at time t. Equation (2.10)
provides a decomposition of Sharef,o,n,t, which can be estimated as the following
fixed effects regression:

log (Sharef,o,n,t) = µo,n,t + νf,t + εf,o,n,t, (2.11)
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where µo,n,t is an occupation × sector × time fixed effect capturing the average wage
share that goes to occupation o at the level of sector n. νf,t is a firm × time fixed
effect, and εf,o,t is an error term capturing the deviation of occupation o’s share in
the firm’s wage bill from the sectoral average.

The estimation of µo,n,t requires firms to hire more than one type of occupation
each year and every occupation to be present in more than one firm in a given
sector in each year.20 In Table 2.A1, we report the explanatory power of our first
stage Equation (2.11). Column 1 shows our first stage as used in the rest of the
paper. The dependent variable is the (log) share of a firm’s wage bill that goes to a
specific occupation and we regress it on Occupation-Sector-Year FE and Firm-Year
FE. In columns 2-6, we look at different combinations of fixed effects.We find that
72.3% of the within-firm variation in the log-share allocated to a specific occupation
is explained by Occupation-Sector-Year FE and Firm-Year FE. Occupation-Sector-
Year FE alone explain 53% of the variation (column 2), and Firm-Year FE alone
explain 51% of the variation, suggesting that the combination of the two sets of fixed
effects significantly improves the percentage of the within-firm occupation log-share’s
variation explained by our first stage displayed in column 1.

We use the estimated values, denoted µ̂o,n,t, to construct our main explanatory
variable below (Section 2.3.2). We interpret them as a score reflecting the (wage-
and availability-adjusted) human capital of a given occupation at the sectoral level.
The higher the fixed effect of a given occupation in a sector is, the larger the score
for this occupation in this sector.21

2.3.2. Firm’s internal human capital

We rely on the occupation scores to analyze the role of human capital in the decision
to build or buy. We use the subscripts g, o n, and t, for the diversifying firm, worker
occupation, sector of entry, and time, respectively. The marginal labor cost (2.8)
can then be rewritten as cI,g,n,t = (f(k − 1))

1
k−1 (ψI,g,n,t-1)

β
θ(1−k) , where

ψI,g,n,t =
∑
o

(
aI,g,o,n,tw

1−k
g,o,n,tm

k
g,o,n,t

) θ
β . (2.12)

We interpret ψI,g,n,t as a proxy for the human capital of workers from a firm’s internal
labor market. Indeed, cI,g,n,t is a decreasing function of ψI,g,n,t, that is, the marginal

20To ensure that these two conditions are met, we exclude firms that hire only one type of
occupation and employ fewer than 20 workers from the sample. In addition, in the empirical
analysis, we exclude occupation-sector-year triplets with fewer than 10 firms to obtain more precise
estimates.

21As an illustration, Table 2.A2 displays the five occupations with the largest fixed effects in the
sectors of pharmaceutical preparations, IT consultancy activities and the manufacture of motor
vehicles in 2013. The selected occupations indeed seem to play an important role in their sectors.
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cost of labor of operating in sector n is lower when the human capital of firms’
existing workers is high for that sector.

Rewriting ψI,g,n,t in terms of the occupation × sector × time fixed effect µo,n,t
and the firm-level deviation from the sectoral average availability of workers in an
occupation, ãg,o,t, we have

ψI,g,n,t =
∑
o

(ãg,o,n,t)
θ
β exp(µo,n,t). (2.13)

Predictions 2.2.2 and 2.2.2 consist of predicting firms’ choice to build or buy,
based on their existing workforce composition. Therefore, we need to empirically
estimate firm g’s human capital ψI,g,n,t−1 one year before entering the new sector.

The key challenge to estimating (2.13) is that we do not observe firms’ internal
reallocation of existing workers in the sector of entry; that is, we do not observe
ãg,o,n,t. Therefore, as soon as occupation o is present in g’s existing workforce at
t − 1, we assume that ãg,o,n,t = 1, meaning that worker availability in the internal
labor market is equal to the average availability in the new sector. Otherwise, if
ag,o,n,t = 0, we assume that ãg,o,n,t = 0.22 We obtain our main independent variable,
which is an empirical estimation of the value of (2.13) at t− 1:

Internal Human Capitalg,n,t−1 =
1

#Og,t−1
·
∑

o∈Og,t−1

exp (µ̂o,n,t−1) , (2.14)

where Og,t−1 is the set of occupations present in firm g’s internal labor market prior
to entering the new sector n (i.e., occupations for which ag,o,n,t−1 > 0) and the values
of µ̂o,n,t−1 come from the estimation of Equation (2.11).

Internal Human Capitalg,n,t−1 is a measure of the human capital of firm g’s ex-
isting workforce for the sector of entry n. It is defined as the average value of the
(exponentiated) occupation × sector × year fixed effects of the occupations present
in the workforce of the firm prior to entry, given by (2.11). We use the average
value instead of the sum to avoid human capital being mechanically larger for firms
employing workers in more occupations.23

Internal Human Capitalg,n,t−1 takes a high value when occupations with a high
(wage-adjusted) efficiency mo,n,t−1 for the sector of entry are already present in a
firm’s internal labor market prior to entry. We interpret it as a measure of whether

22In the empirical analysis, we test several alternative assumptions as robustness checks (see
Section 2.6.1). In particular, we use the fraction of each occupation as weights in the computation of
Internal Human Capitalg,n,t−1. Our results are robust to alternative assumptions in our estimation
of Equation (2.13).

23We also control for firm size using the number of employed workers. In unreported regressions,
we control for the number of occupations to closely follow the definition of ψI,g,n,t-1. Our results
are robust to this change.
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a firm’s workforce is adapted for a given sector of entry. In the remainder of the
paper, we refer to this measure as “human capital” or “internal human capital”
without explicitly mentioning that it is specific to a given sector of entry.

2.3.3. Empirical model

Prediction 2.2.2 states that firms are more likely to “buy”, as opposed to “build”,
when their existing internal human capital is not adapted to the market of entry.
This pattern is more pronounced when key workers for the sector of entry are difficult
to hire in the external labor market (prediction 2).

We test these predictions by analyzing the link between the type of entry and
the constructed measure of internal human capital. The dependent variable is
1(Buy)g,n,o,t, a dummy equal to one if firm f enters a new sector n through an
acquisition (“buy”) and zero if it enters the new sector by building on its existing
resources (“build”). o indicates firm f ’s main original sector of activity, i.e., the
sector in which the firm realizes the largest share of its sales prior to entry. Our
baseline empirical model is as follows:

1(Buy)g,n,o,t = λn,o,t + δInternal Human Capitalg,n,t-1 + βXg,n,o,t−1 + ηg,n,o,t (2.15)

This presence of origin × entry × time fixed effects implies that the role of in-
ternal human capital is identified by comparing the diversification strategy of firms
operating in the same sector of origin and entering in the same new sector. All unob-
servable time-varying synergies and complementarities between sectors are therefore
captured by the fixed effects λn,o,t. In addition, this specification also controls for
unobservable factors related to the sector of entry (e.g., fixed costs of entry, barriers
to entry. See McCardle and Viswanathan (1994)) or the sector of origin (e.g., ability
to collateralize assets to access external finance. See Rajan and Zingales (1998)).

The vector Xg,n,o,t−1 includes other firm characteristics that may influence the
decision to build or buy. At the firm level, such determinants are firm size, cash
holding, tangibility, labor productivity and product market relatedness (i.e., the
distance to the sector of entry based on sales information). We also control for the
variation in labor market tightness across geographical zones and sectors.

By construction, internal human capitalg,n,t-1 introduces a measurement error
term that generates a correlation between residuals ηg,n,o,t at the level of the sector
of entry. It might also be more or less precisely estimated depending on the sector
of origin. We therefore double-cluster standard errors to control for correlations
within the sector of entry and within the sector of origin. Finally, we standardize
the internal human capitalg,n,t-1 variable in the rest of the analysis to interpret
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regression coefficients in standard deviation units.

2.4. Data and summary statistics

2.4.1. Data sources

Firm data

Our primary source of data is French administrative data provided by the French
Bureau of Statistics (INSEE). Our definition of a firm includes the parent com-
pany and the majorly owned subsidiaries (more than 50% of the shares), which we
identify using a dataset containing ownership links (Enquête sur les Liaisons finan-
cières entre sociétés, LIFI).We recover firms’ main sector of activity, balance-sheet
information and income statements from the tax files (Bénéfices Industriels et Com-
merciaux and Bénéfices Non-commerciaux ). We use the SIRENE registry to obtain
the geographical location of the different plants of each firm. We then consolidate
all variables to obtain observations at the parent firm-level.24

To identify diversified entries into new sectors, we rely on the subsidiaries’ break-
down of sales by sector (Enquête Annuelle de Production). This dataset records the
detailed amount of sales realized by subsidiaries in every sector and year. The sur-
vey is exhaustive for subsidiaries with at least 20 employees and randomly includes
smaller subsidiaries, such that the survey covers at least 85% of sales realized within
a given sector. For instance, subsidiaries included in the survey cover 96% of sales
in the manufacturing sector. For smaller subsidiaries for which sales breakdowns are
not available in the survey, we make the assumption that these subsidiaries sell only
in their main sector of activity, and these data are retrieved from the tax files. We
exclude entries occurring in 2008 because the methodology of the survey changed
that year.

Sectors are defined by the French Standard Industry Classification (SIC) (Nomen-
clature des activités Francaises, NAF ), which is equivalent to the US SIC. We define
sectors by 5-digit French SIC codes. The dataset includes 732 different sectors.25

24Note that we exclude firms in the financial, agricultural and public sectors.because they use
different accounting systems, which limits the comparability and relevance of standard variables
across sectors.

25Note that we would not be able to replicate Hoberg2010 product market distance with our
data. This measure is based on textual analysis on 10k filings of U.S. firms, information that is
not available in France and especially for both public and private firms.
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Merger and acquisition deals

We merge the French administrative datasets with a dataset of M&A deals retrieved
from SDC Platinum and Bureau van Dijk Zephyr.26 We collect all deals between
January 2003 and December 2014 that involve a French acquirer and a French target.
We exclude leveraged buyouts and private equity deals from the sample. We focus
on deals in which the acquirer owns less than 50% of the target shares before the
acquisition date and more than 50.1% after to identify changes in majority ownership
between operating companies.

SDC Platinum and Bureau van Dijk’s Zephyr do not provide French firm stan-
dardized identifying numbers (SIREN). We proceed in several steps to retrieve the
unique firm identifiers. First, we use tickers (available only for publicly traded
firms) and the Bureau van Dijk identifiers (available only for Zephyr deals) to re-
cover a fraction of the firm identifiers. Second, we build a Python webcrawler on
two websites, which takes as inputs a firm’s name and address:27 (i) www.bodacc.fr
(Bulletin Officiel des Annonces Civiles et Commerciales), which is a governmental
website that reports official notifications involving French companies since 2003,
and (ii) www.societe.com, which is a commercial website that aggregates informa-
tion about French companies from various sources (mostly from the French Bureau
of Statistics and Bodacc.fr). Both websites are supposed to cover the universe of
French firms. Third, after running the web-crawler, we drop companies for which
the address, city and zip code are missing because we cannot identify with certainty
the corresponding company identifier among several matches. We retain only obser-
vations for which the Jaró-Winkler string distance to the original name is below a
certain threshold.28 We retain observations with a distance above 0.8. Fourth, we
manually check the resulting matches. Our final sample contains 7,303 deals from
2003 to 2014. To the best of our knowledge, this is the most comprehensive M&A
dataset available to date for the French economy.

Worker-level occupation worker data

We use the French matched employer-employee administrative dataset (Déclarations
Annuelles des Données Sociales, DADS) to construct the measure of internal human
capital. Firms are required by law to report every year detailed information about

26Note that an ownership change in the ownership links dataset cannot be directly used to
identify M&As deals. Some ownership changes correspond to new entries in the database that do
not necessarily correspond to new ownership links.

27The webcrawler builds on the Python packages Selenium and Beautiful Soup.
28The Jaró-Winkler distance measures the number of characters in common between strings un-

der the assumption that differences near the start of the string are more significant than differences
near the end of the string.
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their workers when filing payroll taxes.29 The employer must report the type of
contract, gross and net wages, the number of hours worked and an occupation code
for each worker. The data set also indicates whether the worker is employed with
a permanent contract (Contrat à durée indéterminé, or CDI) or not. Note that
before 2003, occupations are often missing from the dataset. This is why we begin
the empirical analysis at this date. Occupations are reported as 4-digit codes. The
French nomenclature of occupations (Nomenclatures des professions et catégories
socio-professionnelles des emplois salariés des employeurs privés et publics, PCS-
ESE) consists of 414 different occupations, including, for instance, 28 different types
of engineers (e.g., logistics, IT, electrical, or mechanical).

Labor market frictions and firing costs

We measure hiring frictions at the level of the local labor market (LLM) using data
from the French national unemployment agency (Pôle emploi). The unemployment
agency lists job vacancies, helps unemployed people find jobs and produces national
and local unemployment statistics, which we use in this paper. In particular, the
unemployment agency tracks occupations in short supply in 350 different LLMs
starting in 2010. Occupations are flagged as being in short supply when (i) job
offers exceed job applications and (ii) surveyed employers anticipate that they will
not fill in a job. Figure 2.3 maps the number of occupations in short supply by
LLM in 2013.30 Darker shades of blue indicate a higher degree of shortage in the
LLM. Interestingly, we see that labor market tightness is not systematically related
to population density, as tight LLMs can be observed both in urban and rural areas.

To measure firing costs, we use data about 2010 local labor courts from the
French Ministry of Justice website that deal with labor disputes between firms and
workers (“Prud’hommes"). Elected judges representing employers and employees
seat in the local labor courts. The clocal ourt in which the labor case is settled is
determined by the firm’s location. Due to a judicial reform, the number of local
labor courts decreased from 271 to 210 in 2008. Therefore, to ensure a constant
coverage over time, we aggregate LLM-level observations at a more aggregate level
of the judicial map, called a “jurisdiction". There are 140 jurisdictions over our
sample period.

To proxy for firing costs, we use variation across jurisdictions in the average
length of labor case settlements. The implicit assumption here is that the length
of local labor case settlements reflects a high firing cost for firms, e.g. because the
length is due to frequent workers litigations (Fraisse, Kramarz and Prost, 2015).

29Note that reporting of the occupation code is required for firms that employed at least 20
employees in a given year and optional for firms below the threshold.

30Appendix Table 2.A4 lists occupations that are in short supply in 2013.
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2.4.2. Main variables

Type of entry

The main dependent variable 1(Buy)g,n,t is a dummy variable equal to one if the
entry of firm f in sector n at time t is made through an acquisition (“buy”) and
equal to zero if the entry is made internally (“build”). We consider a firm to have
entered a new sector if (i) at least one of its subsidiaries begins selling in that sector
and (ii) none of the other subsidiaries already operates in the sector.

A firm enters a new sector by acquisition if the entity that reports sales in the
new sector (“entering subsidiary") becomes one of the acquirer’s subsidiaries after
the M&A. By contrast, a firm builds if the entering subsidiary had already been
controlled by the firm31.

We also look at whether the entry in the new sector is associated with an entry
in a new geographical zone. We use the “region" as definition of the geographical
zone (France had 25 regions over the sample period). A firm starts operating in a
new geographical zone if either (i) the entering subsidiary is created at time t and
located in a new region, (ii) the entering subsidiary opens a plant in a new region at
time t or (iii) the entering subsidiary is acquired at time t and operates in a region
in which the firm was not present at t− 1.

Distance between sector of origin and sector of entry

To study how the complementarities between the sector of entry and the sector of
origin interact with internal human capital, we construct a product market distance
measure based on Bloom, Schankerman and Van Reenen (2013). The firm-level
variable measures the distance between the firm’s sectoral repartition of sales (“sector
portfolio”) prior to entry to the sector portfolios of firms already operating in the
sector of entry. The idea of the metric that if the sector portfolio of the entering
firm is unusual compared to firms already present in the sector of entry, then the
firm is “distant” to the sector of entry - otherwise it is “close”.

For a firm f entering a new sector at time t, we denote by Sg = (S1
g , ..., S

N
g )

the vector of sales at time t − 1 broken down by sectors (n = 1, ..., N). S−ng is the
vector of sales excluding sales in sector of entry n.32 For a given sector of entry n,
we define the distance dng,h between the firm and any firm h already operating in the
new sector n, as (one minus) the uncentered Pearson correlation between vectors

31See Appendix Figure 2.A1 for an illustration of the build and buy entries.
32We exclude sales in sector n because a firm that enters sector n at time t necessarily reports

zero sales in n at time t− 1.
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S−ng and S−nh :

dng,h = 1− (S−ng · S−nh )√
(S−ng · S−ng )

√
(S−nh · S−nh )

Finally, we define the product market distance of firm f to sector n as the weighted
average of the distance dng,h for all firms h operating in sector n at t− 1:

Product Market Distanceg,n =

∑
h ω

n
hd

n
g,h∑

h ω
n
h

where the weights ωnh are given by the share of sales realized by firm h in sector n
at t − 1: ωnh = Sales of firm h in sector n

Sales of firm h
. The weights ensure that the distance between

the diversifying firm and firm h matters more if firm h realizes a large part of its
sales in sector n.

Local labor market tightness and length of local labor case settlements

We use the list of occupations in short supply by LLM to build a time-, sector- and
geographic-level measure of labor market tightness. We define the Local Labor Tightnessn,z,t−1
variable as the average of the (exponentiated) occupation × sector × year fixed ef-
fects of the occupations in short supply in LLM z:

Local Labor Tightnessn,z,t−1 =
1

N.Ln,t−1

∑
l∈L

1(l in short supply in LLM z)×exp(µ̂o,n,t)

where N.Ln,t−1 is the number of occupations in sector n at time t − 1.33 This
sector-specific measure of LLM tightness takes high values if there are occupations
in short supply in LLM z at time t − 1 that are key for firms already operating in
sector n. Figures 2.4a and 2.4b plot the geographical distribution of the variable for
manufactures of pharmaceutical preparations and motor vehicles. The graphs show
that firms face, on average, more difficulties finding key workers in the second sector
than in the first sector. Moreover, the measure appears to vary significantly across
both LLMs and sectors.

We then use the average length of labor case settlements as a time- and geographic-
level proxy for firing costs. The average length of labor procedures is 12.5 months
(standard deviation: 3.6). We rely on the location of the entering subsidiary to
determine the intensity of local labor market frictions faced by the firm.

33In a robustness check, we directly use the percentage of jobs in short supply as a proxy for
LLM tightness:

Local Labor Tightnessn,z,t−1 =
1

N.Ln,t−1

∑
l∈L

1(l in short supply in LLM z).

Our results are robust to this alternative specification.
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2.4.3. Summary statistics

Build or buy? Panel A of Table 2.1 and Figure 2.1a present the evolution of
the proportion of build and buy entries between 2004 and 2013 (excluding 2008).
While at the beginning of the period, approximately 1.8% of entries are made by
acquisition, this figure increases over the sample period to reach 2.49% of total
entries in 2014. However, buy entries are, on average, larger than build entries.
Although sales are larger for build entries compared to buy entries in aggregate
(Figure 2.1b), when weighting by entry sales, buy entries go up to an average 8.5%
of total entries between 2004 and 2013 (Panel B of Table 2.1).

We then examine how these figures vary with the definition of sector in Panel
B of Table 2.1. The proportion of buy entries remains stable at 1.7-1.9% whether
we define a sector using the 1-digit or 5-digit code of the French SIC (our baseline).
This finding suggests that firms do not tend to enter more by acquisition in sectors
that are classified as similar in the French administrative data.34 However, we find
that build entries tend to be larger in sectors that are close to the sector of origin.
Indeed, entries by acquisition represent 15% of entry sales when we use the 1-digit
classification level but only 8% when we rely on the most detailed definition of sector
(5-digit code).

[Insert Table 2.1 here]

Internal human capital. Figure 2.2 plots the probability density functions of
firms’ human capital by type of entry. The variable Internal Human Capitalg,n,t-1 is
normalized to have a mean of zero and a standard deviation of one. On average,
the human capital of firms that enter a new sector by acquisition is less adapted to
the sector of entry than that of firms that choose to build.

[Insert Figure 2.2 here]

Other variables. Table 2.2 Panel A reports summary statistics on the different
control variables we include in our baseline specification (see Section 2.3.3). Consis-
tent with Table 2.1, the average number in the panel of firms diversifying through an
acquisition is approximately 2%. Firms report on average e2.82 million sales in the
sector of entry in the first year, with a very large dispersion around the mean. The
same year, we find that they invest on average e960,000. Firms enter industries that
are vertically integrated into their original industry in 67% of the cases and usually
in sectors that are close to their sector of origin. They employ approximately 630

34In the empirical analysis, we control for product market distance using our measure from
Section 2.4.2 instead of the French SIC codes and find that firms tend to buy more frequently in
more distant product markets (2.3). Hoberg and Phillips (2016) discuss several improvements over
the core method underlying static sector classifications.
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workers, produce approximately e50,000 of value added per worker, own e40,000
in fixed assets per worker, and hold approximately e20,000 in cash per worker.

Panel B of Table 2.2 compares the characteristics of firms that enter a new sector
by acquisition with those that build on their preexisting internal human capital. The
results show that firms that build have significantly smaller sales in the sector of
entry than firms that buy, with e9.39 million less in sales on average in the year
of entry. Building firms are also 13% less likely to stay in the sector of entry at a
one-year horizon. They invest e9.95 million less in the year of entry and employ
approximately 1,770 fewer workers on average. In addition, firms that diversify
by acquisition are more profitable, more capital intensive and have higher internal
funds. These significant differences in observable characteristics between firms that
build and firms that buy emphasize the importance of including control variables in
the empirical analysis.

[Insert Table 2.2 here]

2.5. Human capital and corporate diversification

2.5.1. Main results

Table 2.3 presents our main results. We test our model’s prediction that firms are
more likely to build when their human capital is more adapted to operate in the
sector of entry (prediction 2.2.2). The dependent variable 1(Buy)g,n,t is a dummy
variable equal to one if firm f enters a new sector n at time t through the acquisition
of an existing firm and zero if it enters by building on its own resources. The
main independent variable Internal Human Capital measures the extent to which
a firm already employs workers from key occupations for the sector of entry prior
to diversification. All our regressions include interacted sector of origin × sector
of entry × year fixed effects. This specification neutralizes potential unobservable
time-varying synergies between the sector of entry and that of origin. The idea is
to compare firms that operate in the same sector of origin and enter the same new
sector in the same year to isolate the effect of human capital on firms’ decision to
enter through an acquisition or by building on their own resources. All specifications
control for firms’ size (log number of workers), and we also control for firms’ total
cash holdings, tangible assets, and value added, with the latter variables being scaled
by the number of workers.

Consistent with our model’s prediction and Figure 2.2, we find that the internal
human capital of the firm prior to entry is negatively correlated with the proba-
bility to enter by acquisition. A one-standard-deviation increase in internal human
capital is associated with a 1 percentage-point decline in the likelihood of entering
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by acquisition (columns 1 and 2). This relationship is sizable, equal to 50% of the
unconditional probability of buying, and significant at the 1% level. The point esti-
mate is unchanged when we add control variables in column 2, suggesting that the
control variables are uncorrelated with our key dependent variable Internal Human
Capital. We conclude that firms possessing human capital adapted to the sector of
entry are more likely to enter by building on their own resources. The estimates in
Table 2.3 also show that the likelihood of buying relative to building increases with
firm size. By contrast, cash holdings, tangibility and profitability do not appear to
be significantly associated with the mode of entering a new sector.

An alternative explanation is that firms anticipate the mode of entry by adjusting
the composition of their internal human capital several years before diversifying. If
this were the case, human capital would be endogenous to the mode of entry, and
our interpretation would be biased. To overcome this problem, we test whether
lagged values of internal human capital also predict the mode of entry. We find that
firms’ decision to build rather than buy is still negatively correlated with internal
capital two and three years before entry (columns 3 and 4, respectively). The point
estimates on each lagged measure of human capital remain unchanged, suggesting
that firms do not significantly modify their workforce composition during the years
preceding entry.

Finally, to address the concern that our results could be confounded by firms
having developed a certain expertise for a given being type of entry irrespective of
the composition of their internal human capital, we adopt a within-firm estimation in
column 5. Again comparing firms that operate in the same sector of origin and enter
the same new sector in the same year (i.e., with sector of origin × sector of entry
× year fixed effects), we find that within firms, the magnitude of the relationship
between internal human capital and the likelihood of entering by acquisition remains
significant at the 5% level. However, the economic magnitude of this relationship is
only a third of that across firms within sector specification (column 1). Note that
in the within firms specification, the coefficient is identified on firms that perform
several diversified entries during the sample period and switch their mode of entry.
In addition, the coefficients of firm size and value added per worker in column 5
have a different sign than in the other columns. Our interpretation is that firms
that diversify multiple times tend to buy at a stage of their lifecycle in which they
are relatively smaller and less profitable.

To conclude, Table 2.3 supports our model’s prediction 2.2.2; that is, firms choose
to build rather than buy when their existing workforce is more adapted to operate
into the sector of entry. According to our model, one rationale for this result is that
hiring workers in key occupations is too costly because of tight LLMs. We discuss
the role of labor market tightness in Section 2.8.1.
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[Insert Table 2.3 here]

2.5.2. The role of size and financial constraints

Firms that buy tend to be larger (Table 2.2). One potential concern is that only
large firms may be able to pay the fixed costs associated with an acquisition. Hence,
small firms would always end up entering by building, and human capital consider-
ations would be irrelevant. We should expect in that case no significant relationship
between human capital and the type of entry for smaller firms. In columns 1 and 2
of Table 2.4, we interact our human capital measure with firm size. We use terciles
of firm size (number of workers) to allow for non-linear effects of firm size on the
decision to build or buy. We find that the interaction terms are not significantly
different from zero, suggesting that human capital plays a role in the decision to
build or buy for both small and large firms.

A potential explanation for why larger firms tend to grow more by acquisition
is that they are less financially constrained than smaller firms. In columns 3 and 4,
we test whether our measure of internal human capital interacts with internal finan-
cial resources as proxied by cash holdings. The results show that the relationship
between internal human capital and the probability of building or buying does not
differ across firms with different levels of cash earnings.

Finally, public firms may have different growth strategies than private firms
because they can raise equity to fund acquisitions. We test whether the relationship
between internal human capital and the decision to build or buy differs for firms
that are privately and publicly owned. We re-estimate our baseline specification
separately on public and private firms in columns 5 and 6 of Table 2.4.35 We find
that the negative relationship holds both for public and private firms. Note that
given the small number of public firms in France, we only perform those regressions
with sector of origin × sector of entry interacted separately with fixed effects and
year fixed effects. In summary, Table 2.4 confirms that the main findings hold across
different types of firms.

[Insert Table 2.4 here]

35In the Appendix, Table 2.A7 interacts our covariates with a dummy equal to 1 of the target is
publicly listed. Our main results on the role of internal human capital are unchanged, although we
find public targets to be acquired relatively more when their ratio of fixed assets over total number
of workers is lower.
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2.5.3. The role of sectoral and geographical distances

Firms do not diversify in random sectors but consider complementarities and syner-
gies between the sectors of origin and entry.36 Specifically, one may argue that firms
choose to diversify by acquisition in more distant sectors from the sector of origin
and may instead enter close sectors by building, irrespective of labor considerations.
Geographical distance between the firm and the market of entry can also play an im-
portant role, with physically more distant firms lacking the local resources to enter
a market by building on their existing resources. Instead, we expect firms are more
likely to build with their existing workforce if they are physically close, because it
is less costly for them to get their current employees to travel and/or relocate.

First, we investigate the effect of product market distance on a firm’s decision
to build or buy. We interact internal human capital with a firm-level measure of
the firm’s distance to the sector of entry. This distance is based on the correlation
between the product market portfolio of a firm prior to entry and product market
portfolios of firms already operating in a sector (see Section 2.4.2 for details). A
distance close to zero, for instance, means that the entering firm has very similar
activities to incumbent firms.

In column 1, we use terciles of the distance, and in column 2, we interact them
with the measure of internal human capital in column 2 to investigate how human
capital interacts with the product market distance between the sector of origin
and the sector of entry. We find that firms tend to buy more frequently in more
distant product markets (third tercile). The point estimate for human capital is
very close to that in Table 2.3, which suggests that workforce composition is not
explained by sectoral similarities. Interestingly, in column 2, we find that the internal
human capital coefficient is stronger for firms in the 2nd and 3rd terciles of distance.
This finding suggests that diversification in distant product markets amplifies the
importance of labor costs in the decision to build or buy.

Second, in columns 3 and 4 of Table 2.5, we test the effect of a vertical integration
in the decision to build or buy. Labor cost considerations may be less relevant in
the presence of important vertical links. Firms might be willing to enter upstream
sectors to acquire suppliers and to facilitate transfers of goods along the production
chain. To account for the firm’s position in the production chain, we measure
vertical integration following Fan and Goyal (2006). Using the 1995 input-output
(IO) matrix for France compiled by the Organization for Economic Cooperation and
Development (OECD), we identify vertical links between a firm and the sector of

36Hoberg and Phillips (2010) show that product market distance plays an important role in
determining M&A patterns. Firms that make similar products tend to merge more with one
another, enhancing more value creation. The authors develop a measure based on textual analysis
of 10k filings available for publicly listed firms in the US.
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entry when more than 5% of the inputs used by the sector of origin come from the
sector of entry (we also use 1%, 10% and 20% as thresholds).37 Because the variable
is defined at the level of a sector of origin and the sector of entry, we replace the
interacted fixed effects with separate origin, entry and year fixed effects. We do
not find any systematic relationship between the presence of vertical links and the
decision to build or buy. In particular, firms that start operations in an upstream
sector do not seem to enter more often by acquisition.

Third, to investigate the role of the geographical distance between the firm and
the market of entry, we construct a dummy variable, New geographic zone, that
is equal to 1 if the firm diversifies in a new geographic area.38 4.2% of entries by
acquisition occur in a new geographic area, and only 1.8% of entries by building. In
column 5 of Table 2.5, we find that an entry in a new geographic area is positively
associated with the likelihood to diversify by acquisition. Hence, physically distant
firms are more likely to buy whereas firms that stay in the same area are more
likely to build on their existing workforce. Besides, we do not find the economic or
statistical significance of our internal human capital measure to be affected when
we control for the entry in a new geographic area. In column 6, we do not find that
the interaction of physical distance to interact with human capital is statistically
different from zero. Overall, the evidence suggests that the role of physical distance
in a firm’s decision to build or buy is distinct from that of internal human capital.

[Insert Table 2.5 here]

2.6. Robustness checks and alternative mechanisms

2.6.1. Alternative measures of human capital

In this section, we check the robustness of our results to alternative definitions of
the measure of internal human capital. To do so, we replicate the main specification
in Table 2.3 using different versions of Internal human capital. Table 2.6 reports the
results. In column 1, the main independent variable is a dummy variable taking value
one if the firm does not employ any worker in the top-10 most important occupations
for the sector of entry. The ranking of occupations within sectors is based on the
estimated values of the occupation × sector × fixed effects (see Section 2.3). We
find that firms that do not hire any worker in the top-10 occupations for the sector
of entry are 40% more likely to buy (column 1).

37Note that the IO matrix from France that we use is rather coarse (35 industries by 35 indus-
tries). The regression excludes observations for which the industry of origin and the industry of
entry are the same because the vertical link variable is not defined in that case.

38In untabulated results, we find similar results when defining a geographic zone using depart-
ments instead of regions.
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In column 2 of Table 2.6, we take the weighted average of the fixed effects with
weights equal to the share of workers in a given occupation in the workforce of the
firm. This alternative measure of internal human capital assumes that the firm allo-
cates workers to the new sector in proportion to the existing occupational structure
(see Section 2.3.2). In column 3, we exclude CEOs from the set of occupations used
to build the measure of internal human capital. One concern with CEOs’ wages is
that they may be determined by factors other than their contribution to the firms’
performance, for instance, moral hazard, or information asymmetries.

Finally, in column 4, we change the unit of observation used in the estimation
of the occupation × sector × year fixed effects from firms to plants. Plants are
supposed to be less diversified entities than firms, thus estimating the fixed effects
at the plant level should yield more precise estimates. Indeed, when we estimate
fixed effects at the firm level, we make the implicit assumption that every worker is
involved in the production process of the firm’s main activity.

Our main result is not affected by any of these alternative measures of internal
human capital: The negative relationship between human capital and the probabil-
ity to buy remains economically and statistically significant. Moreover, the point
estimates are very similar across specifications.

[Insert Table 2.6 here]

2.6.2. Does selection into diversification drive our results?

A potential limitation of our analysis is that we focus on the build versus buy trade-
off without eliciting the decision to diversify in the first place. If the entry and the
type of entry in the new sector are jointly determined and driven by unobservable
factors, the OLS estimates may be biased.

Our approach to address this issue is to identify plausible scenarios in which self-
selection could invalidate our results.39 First, firms with under-performing business
segments may be willing to shift their activities to sectors with better prospects.
Thus, firms are likely to choose sectors in which they can easily redeploy their
existing workforce. In this scenario, the likelihood of an entry by acquisition would
also be negatively related to internal human capital.

39A classic solution to address selection issues in diversifying choices is to find an instrumental
variable that affects the choice of sector but is plausibly orthogonal to the main dependent variable.
For instance, Tate and Yang (2016b) uses Tobin’s Q as an instrument in a two-stage Heckman
selection model. Applied to our context, we would need an instrument that affects the choice to
diversify but not the type of entry. In addition, this instrument would need to be sector-specific
because we would have to instrument not only for the choice to build or buy, but also for the
decision to diversify in a given sector. Finding such an instrument appears to be a difficult task;
therefore, we choose to focus on specific scenarios in which such selection issues are likely to arise.
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We test the influence of sectoral reallocation in Table 2.7. We identify “shifting
firms” as those firms that enter a new sector while using internal resources to shift
a substantial part of their activities. Under the tested hypothesis, the negative
coefficient for human capital on the likelihood to enter by building would be driven
by the sub-sample of shifting firms. Excluding them should result in a non-significant
coefficient for human capital. In contrast, the results in columns (1) to (3) show
that the point estimates for our main variable remain unchanged.

Consider then the other polar case. Firms with a specific expertise or organiza-
tional capital for acquisition may always be willing to always diversify by acquisition
irrespective of internal human capital considerations. Since firms are unlikely to em-
ploy the right set of workers to enter a new sector if they never expect to build using
their existing resources, this could translate into an observed negative relationship
between internal human capital and the propensity to buy. To address this particu-
lar issue, in column (4) of Table 2.7, we focus on firms that enter multiple sectors by
acquisition (“serial acquirers”).40 We still find a significant, negative coefficient for
human capital when excluding those serial acquirers. Overall, these findings about
serial acquirers and firms likely to shift their actives to sectors with better prospects
suggest a limited role for selection issues.

[Insert Table 2.7 here]

2.6.3. The role of scale and physical capital

We investigate the issue of the scale of the new activity in the sector of entry. If the
entry is small, existing workforce slack can be used for it conditional on the workforce
having the right skills. It is also the case that if the entry is small, the firm does not
have to hire many workers. When size is large, it becomes much trickier to enter
the new sector by building on existing resources, because it requires workers who
can function together, so hiring one worker at a time can be inefficient and time-
consuming. Another related issue is the role of physical capital adjustment (e.g.,
equipment, or machinery), which may act as a confounding factor in the relationship
between human capital and firms’ decision to build or buy.

First, to investigate the role of the scale of the new activity, we compare the
build or buy decision of firms that realized similar entry sales in the year of entry.
As firms should enter a new sector only if they anticipate high enough entry sales to
offset entry costs, we use entry sales to proxy for entry costs. In columns 1 and 2 of
Table 2.8, we rank entry sales into 10 deciles and run our baseline regressions with
interacted sector of origin × sector of entry × year × sales decile fixed effects. This

40Among firms that enter a sector using external resources at least once, 50% are classified as
serial acquirers.
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specification allows us to compare firms that operate in the same sector of origin,
enter the same sector in the same year, and make similar sales when entering the
new sector. Although this specification creates many singletons that are dropped
from the sample (the number of observations drops from 75k to 45k), our point
estimates remain nearly unchanged.

Second and similarly, we proxy for physical capital adjustments using the volume
of capital expenditures made by firms when entering the new sector. To do so, we
compare firms investing similar amounts in the year of entry. For firms that build,
we measure investment using capital expenditures in the year of entry. For firms
that buy, we measure investment as the amount of fixed assets in the target. We run
our baseline regression with the interacted sector of origin × sector of entry × year
× investment decile fixed effects. The idea is to isolate the effect of human capital
on the build or buy decision, irrespective of differences in capital expenditures. In
columns 3 and 4 of Table 2.8, we find that the economic magnitude of the role of
human capital is reduced by approximately half. It remains negative and statistically
significant at the 5% level, with or without the inclusion of control variables. Based
on the results in Table 2.8, we conclude that human capital matters in firms’ decision
to build or buy, irrespective of the scale of the new activity.

[Insert Table 2.8 here]

2.7. Evidence of labor adjustment costs

The previous sections established that firms that do not employ the right set of
workers tend to enter a new sector by acquisition. This finding, we argue, suggests
that firms prefer to pay the costs associated with acquiring and restructuring a
target when the costs of adjusting the existing workforce are large. In this section,
we focus on firms that diversify by building on their existing resources to highlight
the existence of such adjustment costs.

2.7.1. Within-firm human capital and diversification choice

We define a firm as a set of subsidiaries. Therefore, the composition of the workforce
may vary within a firm, with some subsidiaries being better prepared to enter the
new sector than others. Within firms that build, we should expect the entry to
be made through subsidiaries that already employ the right set of occupations to
minimize reallocation costs in the internal labor market. We construct our measure
of internal human capital for each subsidiary and estimate the following model:

1(Build)f,n,t = λg,n,t + β · Internal Human Capitalf,n,t-1 + γ · Xf,n,t-1 + εf,n,t
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The dependent variable is a dummy variable that takes value one if the entry into
the new sector is made through subsidiary f , zero otherwise. We include firm ×
sector of entry × year fixed effects to compare the internal capital of the different
subsidiaries of the same firm g. This specification leads mechanically to the exclusion
of stand-alone firms because we focus on the heterogeneity of human capital across
subsidiaries.

In column 1 of Table 2.9, we find that within a firm, entry is more likely to be
achieved through a subsidiary with the appropriate set of occupations for the new
sector. In column 2, we add control variables at the subsidiary level. The estimates
show that large, productive and cash-rich subsidiaries are more likely to diversify in
a new sector. In addition, in columns 3 and 4, we show that lagged values of internal
human capital are also positively correlated with the entry dummy. As for firms,
internal human capital at the subsidiary level is sticky over time, suggesting that
the composition of the workforce is not adjusted in anticipation of diversification.
Overall, these findings are consistent with the presence of reallocation costs in the
internal labor market.

[Insert Table 2.9 here]

2.7.2. Internal human capital and workforce adjustment

Our measure of human capital captures the extent to which the firm’s workforce is
adapted to the sector of entry. Therefore, among firms that enter a new sector by
developing their own resources, we should find that firms with lower human capital
hire relatively more workers to adjust their workforce. We test this hypothesis
by examining employment growth within subsidiaries. Precisely, we focus on the
subsidiaries that, within diversifying firms, begin selling in the new sector. This
choice allows us to observe more precisely the adjustment in labor associated with
entry because it allows us to abstract from employment variations in the other
subsidiaries.

In Table 2.10, we demonstrate the existence of a negative relationship between
internal human capital at t − 1 and the growth rate of employment between t − 1

and t + 1 (with t being the year of entry into the new sector). In column 1, we
find that the higher the internal human capital is, the less additional workers the
subsidiary hires to operate in the new sector. In columns 2 and 3, we examine the
timing of new hiring. We find that subsidiaries with lower internal human capital
do not hire more workers prior to entry (column 2). Instead, subsidiaries tend to
adjust their workforce after having entered the new sector (column 3). In column 4,
we show that the newly hired workers are relatively more adapted to the sector of
entry, because they imply an increase in firms’ human capital. Our interpretation
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is that when entering a new sector by developing their own resources, firms adjust
their internal resources for the new sector.

[Insert Table 2.10 here]

2.8. The role of labor market frictions

2.8.1. The effects of local labor market tightness for key occu-

pations

Given the costs associated with an acquisition, why do firms not hire new workers
instead of buying an existing firm? The model predicts that firms are more likely
to buy than to build on their existing workforce when workers in key occupations
are in short supply in the external labor market (prediction 2.2.2). Specifically, the
negative relationship between internal human capital and the likelihood of buying
should be stronger when it is costly for firms to hire workers in the external labor
market. In this section, we empirically assess the role of LLM tightness in the
decision to build or buy using the Local Labor Tightness variable described in 2.4.2.

Columns 1 and 2 of Table 2.11 show that the point estimates on the second and
third terciles of LLM tightness are positively related to the decision to buy. Thus,
firms are significantly more likely to buy when labor markets for key occupations are
tighter. Moreover, the interaction terms show that the link between internal capital
and the type of entry is stronger in the presence of greater market frictions.

These findings hold both with and without control variables (columns 1 and 2).
We confirm this finding when we divide the sample by tercile of LLM tightness and
re-estimate the regression separately on each sub-sample: The coefficient on internal
human capital increases in absolute value and is significant at 10% only for the last
tercile of LLM tightness. Overall, the finding is consistent with the prediction that
human capital determines firms’ decision to build or buy and is especially acute in
the presence of labor market frictions.

[Insert Table 2.11 here]

To check the robustness of this result, we conduct the same analysis using an
alternative measure of LLM tightness. We use the definition in Equation (33) in
Section 2.4.2, based on the percentage of occupations in short supply. Table 2.A6
presents the results, which are very similar to our earlier findings: Firms buy more
when LLMs are tight, and the role of human capital is stronger when LLMs are tight.
When using the interacted sector of origin × sector of entry × (geographical) LLM
fixed effects, the results still hold, but only significantly so in the tightest LLMs due
to a lack of statistical power.
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2.8.2. Local labor market tightness and the value of building

According to our model, firms’ internal resources determine expected profits from
entering a new sector by building versus buying. Firms choose to build when their
workforce is adapted to the sector of entry, which is more profitable than buying
an existing company. Therefore, our next question is whether firms that enter by
building with higher internal human capital create value, as implied by our model.
Are firms that do not and face greater hiring costs less productive in the short run?
Based on predictions 2.2.2 and 2.2.2, we should expect that the profits firms can
generate from building are positively related to internal human capital. Moreover,
this relationship should be stronger when key occupations are in short supply in
the external labor market. In this last section, we directly examine the relationship
between the value of building and the human capital of the firm.

We proxy the value of building by studying (the logarithm of) entry sales after
the entry. In columns 1 and 2 of Table 2.12, we find that entry sales are larger
when the workforce of the firm is more adapted to the sector of entry. This finding
suggests that the value of building is higher when the firm has adequate internal
resources. In columns 3 to 5, we run the analysis on a subsample of LLM tightness
terciles and show that the positive link is entirely driven by tight labor markets (3rd
tercile, column 5). This finding suggests that the value of building depends on firms’
internal human capital when LLM frictions are important. In other words, firms’
internal resources matter only when it is costly to obtain them outside the firm.

[Insert Table 2.12 here]

2.8.3. Build or buy and firing costs

We test whether firing costs affects firms’ decision to build or buy. According to our
model, when a firm buys to enter a new sector, it has to incur the cost of restructuring
the target (see Appendix 2.11.1). Therefore, our first hypothesis is that the higher
the restructuring cost, the less attractive is the option to buy. Furthermore, the
more adapted an acquiring firm’s internal human capital, the more workers must be
laid off after the acquisition because of a higher overlap of key worker occupations;
therefore, the higher will be the restructuring cost after the acquisition. Therefore,
our second hypothesis is that a higher firing cost makes the option to buy less
attractive for firms with adapted internal human capital.

We perform two tests of these hypotheses. First, we use the fraction of permanent
to temporary workers in a firm’s workforce to proxy for firing costs, hence the cost
at with which firms can restructure their workforce. The higher the fraction of
permanent workers in a firm’s workforce, the less maneuver a firm has to replace
temporary workers with workers that are more adapted for the sector of entry.
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Besides, in France, laying-off a permanent worker involves higher reparation costs
in case of prejudice (Fraisse, Kramarz and Prost, 2015). Therefore, expected firing
costs increase in the fraction of permanent workers in the workforce.

In columns 1 and 2 of Table 2.13, we test whether the fraction of permanent
employees in a firm’s workforce is correlated with firms’ decision to build or buy.
We find support for our first hypothesis: In column 1, we find a positive relationship
between the fraction of permanent workers in a firm’s workforce and the decision to
build, though this relationship is not significant. However, in line with our second
hypothesis, this fraction interacts significantly with our measure of internal human
capital (column 2), implying a higher firing cost increases the importance of internal
human capital in firms’ decision to build or buy.

One potential problem with this first proxy of firing costs is that firms decide
whether they want to hire workers under permanent or temporary contracts. There-
fore, in a second set of tests, we use the geographic variation in the average length
of local labor cases settlements across jurisdictions as a proxy for firing costs that
is exogenous to firms (see Sections 2.4.1 and 2.4.2). In column 3 of Table 2.13, we
find support for our first hypothesis: Firms are less likely to enter a new market
by acquisition in areas where the average length of labor case settlements is high
(though this relationship is not statistically significant). In line with our second
hypothesis, we find that internal human capital matters significantly more in firms’
decision to build or buy when the firing cost is high (column 4). Overall, the results
in Table 2.13 show that firing costs amplify the importance of internal human capital
in firms’ decision to build or buy.

[Insert Table 2.13 here]

2.9. Conclusion

Why do some firms enter a new sector by acquiring an existing company (“buy”),
while others do so using their existing resources (“build”)? When a firm buys to
enter a new sector, it has to incur both the costs of acquiring and restructuring the
target, but also secures access to the target’s productive resources. When a firm
builds on its existing resources to enter a new sector, it must pay the adjustment
costs needed to acquire an adapted set of capabilities.

We focus on the role of labor and construct a firm-level measure of human capital
based on the occupational structure of the workforce. Our main explanatory variable
measures the extent to which the firm’s internal human capital is adapted to the
sector of entry.

We show that the vast majority of entries in a new sector consist of firms that
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build on their internal resources, and that firms choose to buy an existing company
when their human capital is not adapted to the sector of entry.

We find evidence that labor adjustment costs contribute to the importance of
internal human capital in firms’ choice to build or buy. On the one hand, firms are
more likely to buy when it is costly to hire key workers on the external job market,
i.e., when key worker occupations are in short supply. On the other hand, higher
firing costs make the option to buy less attractive for firms with adapted internal
human capital.

Our findings imply fundamental factors are driving firms’ decision to build or
buy. They are consistent with firms choosing organizational structures that best
deploy the economy’s pool of specialized resources (Maksimovic and Phillips, 2002).
Thereby, they contribute to the literature on corporate diversification by showing
that both the set of internal resources and the cost of accessing external resources
play a role in explaining how firms diversify.

2.10. Figures and Tables
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Figure 2.1. Number and Size of Build and Buy Entries

Source: SDC Platinum, BvD Zephyr, ESA survey. Sample: Firms that enter a new sector
during the periods 2003-2007 and 2009-2014. This figure displays the number of external (Buy)
and internal (Build) entries by year and the aggregate sales by type of entry. Acquisitions are
identified with SDC Platinum and Bureau van Dijk Zephyr databases. Entries are identified with
sales reported at the 5-digit level of the French SIC.
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Figure 2.2. Human Capital by Type of Entry

The figure displays the probability distribution function of Internal Human capital by mode of
entry. Source: SDC Platinum, BvD Zephyr, EAE survey, matched employer-employee dataset.
Sample: Firms that enter a new sector either internally (build) or externally (buy) during the
periods 2003-2007 and 2009-2014. Acquisitions are identified with SDC Platinum and Bureau
van Dijk Zephyr databases. Build entries are identified using reported sales from the ESA
survey at the 5-digits level of the French SIC. Internal Human Capitalg,n,t−1 measures the ex-
tent to which the workforce of the firm is adapted to the sector of entry (see section 2.3.2).
Internal Human Capitalg,n,t−1 is trimmed at the 5% level (for this graph only).
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Table 2.1. Evolution of the Numbers of Build and Buy Entries

Source: SDC Platinum, BvD Zephyr, EAE survey, tax files, ownership links dataset. Sample:
Firms that enter a new sector during the periods 2003-2007 and 2009-2014. This table reports the
ratio of Buy entries to Build entries. A firm is said to “buy” when it enters a new sector through
a M&A (source: SDC Platinum and Bureau van Dijk Zephyr). A firm is said to “build” when it
enters a new sector through one its existing subsidiaries (source: ESA survey).

Panel A. Buy and Build entries by year
2004 2005 2006 2007 2009 2010 2011 2012 2013 2014

Build (number) 6295 10003 7360 8589 8478 8452 6861 5947 6468 6417
Buy (number) 119 109 138 140 121 144 166 195 144 164
Buy (%, frequency) 1.85 1.08 1.84 1.60 1.4 1.67 2.36 3.17 2.18 2.49
Buy (%, sales) 6.98 3.85 9.79 7.44 3.31 6.95 14.07 17.30 6.06 9.68

Panel B. Buy and Build entries for varying definitions of sector
Industry level: 5 digits 4 digits 3 digits 2 digits 1 digit
Build (number) 74,870 72,250 63,176 49,570 32,431
Buy (number) 1,440 1,363 1,163 941 584
Buy (%, frequency) 1.89 1.85 1.81 1.86 1.77
Buy (%, sales) 8.05 8.55 8.31 10.57 15.72

145



CHAPTER 2. BUILD OR BUY? HUMAN CAPITAL AND CORPORATE
DIVERSIFICATION

Figure 2.3. Occupations in Short Supply

Source: French national unemployment agency. Figure 2.3 plots the distribution of the tightness
of labor markets in 2013. Labor market tightness is measured by the number of occupations
in short supply in a given local labor market. Darker shades of blue indicate a higher degree of
tension in the local labor market. Occupations in short supply are identified by the French national
employment agency as occupations for which (i) the ratio of job offers over job applications is
high (ii) surveyed employers forecast that it will be difficult to fill posted offers. There are 348
different local labor markets.

(a) Number of occupations in short supply by local labor market.
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Figure 2.4. Local Labor Markets Tightness

Source: French national unemployment agency. The figures plot the value of LLM Tightnessn,z,t

of each local labor market z in t = 2013 for different sectors n. Figure 2.4a focuses on the
manufacture of pharmaceutical preparations and figure 2.4b focuses on the manufacture of motor
vehicles. Darker shades of blue indicate local labor markets with a larger number of occupations
in short supply. Occupations in short supply are identified by the French national employment
agency as occupations for which (i) the ratio of job offers over job applications is high (ii) surveyed
employers forecast that it will be difficult to fill posted offers. France is divided into 348 different
local labor markets z.

(a) Manufacture of pharmaceutical preparations

(b) Manufacture of motor vehicles
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Table 2.2. Summary Statistics

Source: SDC Platinum, BvD Zephyr, EAE survey, tax files, ownership links dataset, matched
employer-employee dataset. Sample: Firms that enter a new sector during the periods 2003-2007
and 2009-2014. This table reports descriptive statistics for firms that are identified to enter a
new sector, either internally or externally, during the periods 2003-2007 and 2009-2014. Panel
A reports the distribution of the main firm characteristics. Panel B compares the means firms’
characteristics that enter a new sector internally and those that enter by acquisition. A firm is
said to “buy” when it enters a new sector through a M&A (source: SDC Platinum and Bureau
van Dijk Zephyr). A firm is said to “build” when it enters a new sector by one its existing
subsidiaries (source: ESA survey). Sectors refer to an industry at the 5-digits level of the French
SIC. Description of the variables are reported in Appendix C.

Panel A. Distribution of firms characteristics
N Mean St.Dev. Percentiles

5th 25th 50th 75th 95th

1(Buy)g,n,t 76310 0.02 0.14 0.00 0.00 0.00 0.00 0.00
Entry salesg,n,t (M euros) 76310 2.82 21.32 0.00 0.05 0.27 1.21 8.95
1(1-year survival)g,n,t+1 76310 0.47 0.50 0.00 0.00 0.00 1.00 1.00
Investmentg,n,t (M euros) 76310 0.96 16.24 0.00 0.03 0.10 0.35 2.44
Internal Human Capitalg,n,t-1 76310 0.14 1.04 -1.29 -0.59 -0.00 0.69 2.05
#workersg,t-1 (in thousands) 76310 0.63 5.16 0.02 0.04 0.07 0.19 1.29
Value added/N.workersg,t-1 76310 0.05 0.03 0.02 0.03 0.04 0.06 0.11
Fixed assets/N.workersg,t-1 76310 0.04 0.05 0.00 0.01 0.03 0.06 0.14
Cash holdings/N.workersg,t-1 76310 0.02 0.02 0.00 0.00 0.01 0.02 0.06
Product market distanceg,n,t-1 76310 0.87 0.15 0.53 0.81 0.94 0.98 1.00
Vertical integrationg,n,t-1 44947 0.67 0.47 0.00 0.00 1.00 1.00 1.00

Panel B. Comparison of build and buy entries
Build Buy Difference

Mean St.Dev. Mean St.Dev. Mean p-value

Entry salesg,n,t (M euros) 2.64 20.52 12.04 45.85 −9.39∗∗∗ (0.00)
1(1-year survival)g,n,t+1 0.47 0.50 0.59 0.49 −0.13∗∗∗ (0.00)
Investmentg,n,t (M euros) 0.78 15.35 10.72 40.43 −9.95∗∗∗ (0.00)
Internal Human Capitalg,n,t-1 0.15 1.04 −0.21 0.77 0.36∗∗∗ (0.00)
N.workersg,t-1 (in thousands) 0.59 4.82 2.37 14.33 −1.77∗∗∗ (0.00)
Value added/N.workersg,t-1 0.05 0.03 0.07 0.04 −0.01∗∗∗ (0.00)
Fixed assets/N.workersg,t-1 0.04 0.05 0.05 0.06 −0.00 (0.16)
Cash holdings/N.workersg,t-1 0.02 0.02 0.02 0.02 −0.01∗∗∗ (0.00)
Product market distanceg,n,t-1 0.87 0.16 0.92 0.10 −0.05∗∗∗ (0.00)
Vertical linkg,n,t-1 0.68 0.47 0.59 0.49 0.08∗∗∗ (0.00)

Observations 74, 870 1, 440 76, 310
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Table 2.3. Human Capital and Corporate Diversification

Source: SDC Platinum, BvD Zephyr, EAE survey, tax files, ownership links dataset, matched
employer-employee dataset. Sample: Firms that enter a new sector during the periods 2003-2007
and 2009-2014. The table reports OLS estimates and analyses the role of human capital on the
type of diversification strategy. The dependent variable 1(Buy)g,n,t is a dummy variable that
takes the value one if the entry of firm g in sector n at time t is made through an acquisition,
zero if the entry is made internally. Entries are identified with sales reported at the 5-digit
level of the French SIC. The main independent variable is a firm-level measure of human capital
Internal Human Capitalg,n,t−1. The variable measures the extent to which the workforce of the
firm is adapted to the sector of entry (see section 2.3.2). Control variables include the number of
workers in logarithm as well total cash holdings, tangible assets and value added, all three scaled
by the number of workers in the firm. All models include Sector Origin × Entry × Year fixed
effects. Standard errors are double clustered at sector of origin and sector of entry levels and
reported in parentheses. *, **, and *** mean significantly different from zero at 10, 5 and 1%
levels, respectively.

Dependent variable: 1(Buy)g,n,t
(1) (2) (3) (4) (5)

Internal HCg,n,t-1 -0.015∗∗∗ -0.010∗∗∗ -0.005∗∗
(0.004) (0.003) (0.002)

log(#workers)g,t-1 0.010∗∗∗ 0.010∗∗∗ 0.011∗∗∗ -0.045∗∗∗
(0.002) (0.002) (0.002) (0.013)

Cash
holdings/#workersg,t-1

0.044 0.043 0.054 -0.038

(0.045) (0.050) (0.058) (0.145)
Fixed assets/#workersg,t-1 -0.021 -0.024 -0.023 -0.180∗

(0.028) (0.031) (0.034) (0.106)
Value added/#workersg,t-1 0.049 0.046 0.038 -0.295∗∗∗

(0.035) (0.038) (0.043) (0.090)
Internal HCg,n,t-2 -0.011∗∗∗

(0.003)
Internal HCg,n,t-3 -0.014∗∗∗

(0.004)

Origin-Entry-Year FE Yes Yes Yes Yes Yes
Firm FE No No No No Yes
R2 0.199 0.206 0.208 0.207 0.564
Observations 76354 76296 66145 54230 57923
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Table 2.4. The Role of Size and Financial Constraints

Source: SDC Platinum, BvD Zephyr, EAE survey, tax files, ownership links dataset, matched
employer-employee dataset. Sample: Firms that enter a new sector during the periods 2003-2007
and 2009-2014. The table reports OLS estimates and tests the effect of firms’ financial constraints
on the relationship between human capital and the type of diversification strategy. Three proxy
of financial constraints are considered: size, cash holding and public ownership status. Columns
(1) and (2) include the second and third terciles of size (number of workers) interacted with
Internal Human Capitalg,n,t−1. Columns (3) and (4) include the second and third terciles of cash
holdings over workers (Cash holdings/N. workers) interacted with Internal Human Capitalg,n,t−1.
In columns (5) and (6), we split firms between publicly and privately owned firms. Public firms are
those that include at least one publicly listed subsidiary within the firm. The dependent variable
1(Buy)g,n,t is a dummy variable that takes the value one if the entry of firm g in sector n at time
t is made through an acquisition, zero if the entry is made internally. Entries are identified at the
5-digit level of the French SIC. The main independent variable is a firm-level measure of human
capital Internal Human Capitalg,n,t−1. The variable measures the extent to which the workforce
of the firm is adapted to the sector of entry (see section 2.3.2). Control variables include the
number of workers in logarithm as well total cash holdings, tangible assets and value added, all
three scaled by the number of workers in the firm. Standard errors are double clustered at sector
of origin and sector of entry levels and reported in parentheses. *, **, and *** mean significantly
different from zero at 10, 5 and 1% levels, respectively.

Dependent variable: 1(Buy)g,n,t
Size Cash/N. workers Type of firm

Public Private
(1) (2) (3) (4) (5) (6)

Internal HCg,n,t-1 -0.011∗∗∗ -0.011∗∗∗ -0.014∗∗∗ -0.010∗∗∗ -0.123∗∗ -0.007∗∗∗
(0.003) (0.003) (0.003) (0.003) (0.051) (0.002)

2nd tercile of #workersg,t-1 0.005∗∗ 0.005∗∗
(0.002) (0.002)

3rd tercile of #workersg,t-1 0.025∗∗∗ 0.025∗∗∗
(0.005) (0.006)

2nd t. # workersg,t-1× Int. HCg,n,t-1 -0.001 -0.001
(0.001) (0.001)

3rd t. # workersg,t-1× Int. HCg,n,t-1 -0.004 -0.004
(0.003) (0.003)

2nd tercile of Cashg,t-1 0.002 0.001
(0.002) (0.001)

3rd tercile of Cashg,t-1 0.004∗∗ 0.003
(0.002) (0.002)

2nd t. Cashg,t-1× Int. HCg,n,t-1 -0.000 0.000
(0.001) (0.001)

3rd t. Cashg,t-1× Int. HCg,n,t-1 -0.003∗ -0.002
(0.002) (0.002)

Origin-Entry-Year FE Yes Yes Yes Yes No No
Origin-Entry FE No No No No Yes Yes
Year FE No No No No Yes Yes
Controls No Yes No No Yes Yes
R2 0.204 0.205 0.199 0.206 0.107 0.123
Observations 76354 76296 76354 76354 1198 74204
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Table 2.5. The Role of Sectoral and Geographical Distances

Source: SDC Platinum, BvD Zephyr, EAE survey, tax files, ownership links dataset, matched
employer-employee dataset. Sample: Firms that enter a new sector during the periods 2003-
2007 and 2009-2014. The table reports OLS estimates and tests the effect of complementarities
between the sector of origin and sector of entry on the relationship between human capital and
the type of diversification strategy. The dependent variable is a dummy variable that takes the
value one if the entry of firm g in sector n at time t is made through an acquisition, zero if
the entry is made internally. The main independent variable is a firm-level measure of human
capital Internal Human Capitalg,n,t−1. The variable measures the extent to which the workforce
of the firm is adapted to the sector of entry (see section 2.3.2). In addition, columns (1) and (2)
include a product market distance adapted from Bloom, Schankerman and Van Reenen (2013).
It measures the distance between the sectors in which firm g operates at t − 1 and the sector of
entry n. The distance ranges from 0 to 1 (1 being the maximum). Columns (3) and (4) include
the Fan and Goyal (2006)’s measure of vertical relatedness. It measures the intensity of vertical
links between the main sector of activity of firm g at time t−1 and the sector in which g enters at
time t. “Vertical” is a dummy variable that takes the value 1 if the vertical relatedness exceed 5%.
Columns (5) and (6) include a dummy that indicates whether the firm enters a new geographical
zone at time t. We use the “region" as definition of the geographical zone (France is divided in 25
regions over the sample period). A firm enters a new geographical zone if either (i) the entering
subsidiary is created at time t and located in a new region, (ii) the entering subsidiary opens a
plant in a new region at time t or (iii) the entering subsidiary is acquired at time t and operates
in a region in which the firm was not present at t − 1. Control variables include the number of
workers in logarithm as well total cash holdings, tangible assets and value added, all three scaled
by the number of workers in the firm. Standard errors are double clustered at sector of origin
and sector of entry levels and reported in parentheses. *, **, and *** mean significantly different
from zero at 10, 5 and 1% levels, respectively.

Dependent variable: 1(Buy)g,n,t
Product market distance Vertical integration Geographical distance

(1) (2) (3) (4) (5) (6)

Internal HCg,n,t-1 -0.010∗∗∗ -0.006∗∗∗ -0.019∗∗∗ -0.018∗∗∗ -0.015∗∗∗ -0.010∗∗∗
(0.003) (0.002) (0.005) (0.005) (0.004) (0.003)

2nd tercile of Distanceg,n,t-1 0.003 0.007∗∗
(0.003) (0.003)

3rd tercile of Distanceg,n,t-1 0.009∗∗ 0.012∗∗∗
(0.004) (0.004)

2rd t. Distanceg,n,t-1*Int.
HCg,n,t-1

-0.007∗∗∗

(0.002)
3rd t. Distanceg,n,t-1*Int.
HCg,n,t-1

-0.008∗∗∗

(0.002)
Verticalg,n,t-1 0.001 0.000

(0.006) (0.006)
Verticalg,n,t-1*Int. HCg,n,t-1 -0.002

(0.005)
New geographic zoneg,n,t 0.013∗ 0.010

(0.007) (0.008)
New geo. zoneg,n,t*Int. HCg,n,t-1 -0.006

(0.007)

Origin-Entry-Year FE Yes Yes No No Yes Yes
Origin FE No No Yes Yes No No
Entry FE No No Yes Yes No No
Year FE No No Yes Yes No No
Controls Yes Yes Yes Yes Yes Yes
R2 0.208 0.208 0.102 0.102 0.201 0.208
Observations 76226 76226 68531 68531 76223 76223
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Table 2.6. Alternative Measures of Human Capital

Source: SDC Platinum, BvD Zephyr, EAE survey, tax files, ownership links dataset, matched
employer-employee dataset. Sample: Firms that enter a new sector during the periods 2003-2007
and 2009-2014. The table reports OLS estimates and assesses how our results are robust to the
definition of human capital. The dependent variable 1(Buy)g,n,t is a dummy variable that takes
the value one if the entry of firm g in sector n at time t is made through an acquisition, zero if
the entry is made internally. Entries are identified at the 5-digit level of the French SIC. We test
several alternative definition of our main independent variable Internal Human Capitalg,n,t−1. In
the baseline definition, the measure is computed as the sum of occupation × sector × year fixed
effects present in the workforce of firm g at time t − 1. The measure is scaled by the number
of occupations in firm g. The variable measures the extent to which the workforce of the firm
is adapted to the sector of entry (see section 2.3.2). In column (1), the dependent variable is a
dummy equal to one if for a sector of entry n and a time of entry t, firm g has no occupation
in the top 10 of occupation-sector-year fixed effects. In column (2), the sum of occupation ×
sector × year fixed effects is weighted by the number of employees in each occupation in the
firm. In column (3), CEO occupations are excluded from the sum of occupations. In column (4),
occupation × sector × year fixed effects are estimated at the plant-level instead of the firm level
in the baseline model. Control variables include the number of workers in logarithm as well total
cash holdings, tangible assets and value added, all three scaled by the number of workers in the
firm. All models include sector of origin × entry × year fixed effects. Standard errors are double
clustered at sector of origin and sector of entry levels and reported in parentheses. *, **, and ***
mean significantly different from zero at 10, 5 and 1% levels, respectively.

Dependent variable: 1(Buy)g,n,t
(1) (2) (3) (4)

1(No Top 10)g,n,t-1 0.008∗∗∗
(0.003)

Internal HCg,n,t-1 (weighted) -0.009∗∗∗
(0.002)

Internal HCg,n,t-1 (no CEO) -0.010∗∗∗
(0.003)

Internal HCg,n,t-1 (plant-level) -0.009∗∗∗
(0.003)

Origin-Entry-Year FE Yes Yes Yes Yes
Controls Yes Yes Yes Yes
R2 0.205 0.206 0.205 0.206
Observations 76296 75614 76270 76094
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Table 2.7. Selection into Diversification

Source: SDC Platinum, BvD Zephyr, EAE survey, tax files, ownership links dataset, matched
employer-employee dataset. Sample: Firms that enter a new sector during the periods 2003-2007
and 2009-2014. The table reports OLS estimates and tests two potential self-selection scenarii
that could drive the main results. The dependent variable 1(Buy)g,n,t is a dummy variable that
takes the value one if the entry of firm g in sector n at time t is made through an acquisition,
zero if the entry is made internally. The main independent variable is a firm-level measure of
human capital Internal Human Capitalg,n,t−1. The variable measures the extent to which the
workforce of the firm is adapted to the sector of entry (see section 2.3.2). In columns (1) to (3),
firms that decrease their activity in a preexisting sector while entering sector n (Shifting firms)
are excluded. Shifting firms are firms for which the minimum growth rate of sales is negative and
greater than 100%, 50% and 25% in absolute value. We compute the growth rate of sales between
t− 1 and t in each sector in which firms were operating at t− 1 and take the firm-level minimum
of sectoral growth rates. In column (4), Serial acquirers are excluded. Serial acquirers are firms
that enter more than one sector by acquisition during the time period. Control variables include
the number of workers in logarithm as well total cash holdings, tangible assets and value added,
all three scaled by the number of workers in the firm. All models include sector of origin × entry
× year fixed effects. Standard errors are double clustered at sector of origin and sector of entry
levels and reported in parentheses. *, **, and *** mean significantly different from zero at 10, 5
and 1% levels, respectively.

Dependent variable: 1(Buy)g,n,t
Excluding: Shifting firms Serial acquirers

100% 50% 25%
(1) (2) (3) (4)

Internal HCg,n,t-1 -0.010∗∗∗ -0.012∗∗∗ -0.012∗∗∗ -0.003∗∗∗
(0.003) (0.003) (0.004) (0.001)

log(#workers)g,t-1 0.010∗∗∗ 0.010∗∗∗ 0.011∗∗∗ 0.003∗∗∗
(0.002) (0.002) (0.003) (0.001)

Cash holdings/#workersg,t-1 0.056 0.072 0.073 0.001
(0.046) (0.058) (0.057) (0.014)

Fixed assets/#workersg,t-1 -0.010 0.007 0.041 -0.011
(0.029) (0.032) (0.036) (0.010)

Value added/#workersg,t-1 0.043 0.039 0.024 0.016
(0.033) (0.043) (0.050) (0.016)

Origin-Entry-Year FE Yes Yes Yes Yes
R2 0.205 0.222 0.243 0.157
Observations 74510 54072 38847 72681
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Table 2.8. Human Capital and the Scale of the New Entry

Source: SDC Platinum, BvD Zephyr, EAE survey, tax files, ownership links dataset, matched
employer-employee dataset. Sample: Firms that enter a new sector during the periods 2003-2007
and 2009-2014. The table reports OLS estimates and give the results of the baseline regression
when imposing that firms realize similar entry sales or capital expenditures during the year of
entry. In columns (1) and (2), we rank entry sales into ten deciles and run our baseline regressions
with interacted sector of origin × sector of entry × year × sales decile fixed effects. Sales are
defined as the total amount of sales realized in the sector of entry n by firm g at time t. In
columns (3) and (4), we consider replace sales with investment deciles. In the case of build
entries, investment is measured as the total amount of capital expenditures realized by firm’s
firms that entered in sector n at time t. In the case of Buy entries, investment is the amount
of acquired fixed physical assets. The dependent variable is a dummy variable that takes the
value one if the entry of firm g in sector n at time t is made through an acquisition, zero if the
entry is made internally. The main independent variable is a firm-level measure of human capital
Internal Human Capitalg,n,t−1. The variable measures the extent to which the workforce of the
firm is adapted to the sector of entry (see section 2.3.2). Control variables include the number of
workers in logarithm as well total cash holdings of the firm, the total amount of tangible assets
held by the firm and the total value added generated by the firm, all scaled by the number of
workers in the firm. Standard errors are double clustered at sector of origin and sector of entry
levels and reported in parentheses. *, **, and *** mean significantly different from zero at 10, 5
and 1% levels, respectively.

Dependent variable: 1(Buy)g,n,t
Sales Investment

(1) (2) (3) (4)

Internal HCg,n,t-1 -0.009∗∗∗ -0.007∗∗ -0.004∗ -0.003∗
(0.003) (0.003) (0.002) (0.002)

Origin-Entry-Year × Sales bucket
FE

Yes Yes No No

Origin-Entry-Year × Inv. bucket
FE

No No Yes Yes

Controls No Yes No Yes
R2 0.232 0.235 0.267 0.267
Observations 45959 45959 31735 31735
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Table 2.9. Reallocation Costs in the Internal Labor Market

Source: EAE survey, tax files, ownership links dataset, matched employer-employee dataset.
Sample: Subsidiaries of firms that enter a new sector internally during the periods 2003-2007
and 2009-2014. The table reports OLS estimates and tests whether subsidiaries that enter the
new sector have high human capital compared to the other subsidiaries of the same firm. The
dependent variable is a dummy variable that takes the value one if the entry in sector n at time
t is made through subsidiary f , zero if the entry is not made through subsidiary f within firm g.
Entries are identified with sales reported at the 5-digit level of the French SIC. The main indepen-
dent variable is a subsidiary-level measure of human capital Internal Human Capitalg,n,t−1. The
variable measures the extent to which the workforce of the subsidiary is adapted to the sector of
entry (see section 2.3.2). Column (1) and (2) are the baseline specifications. In columns (3) and
(4), the measure of Internal Human Capital is calculated at t− 2 and t− 3 respectively. Columns
(2) to (4) include the following set of control variables: the number of workers, the subsidiary’s
cash holdings, amount of tangible assets and value added, the last three variables being scaled
by the number of workers in the subsidiary. All models are estimated with firm × sector of entry
× year fixed effects. Standard errors are double clustered at sector of origin and sector of entry
levels and reported in parentheses. *, **, and *** mean significantly different from zero at 10, 5
and 1% levels, respectively.

Dependent variable: 1(Build)f,n,t

(1) (2) (3) (4)

Internal HCf,n,t-1 0.021∗∗∗ 0.024∗∗∗
(0.004) (0.004)

log(Number of employees)f,t-1 0.018∗∗∗ 0.017∗∗∗ 0.017∗∗∗
(0.003) (0.003) (0.003)

Cash holdings/#workersf,t-1 0.308∗∗ 0.320∗∗ 0.308∗
(0.153) (0.161) (0.159)

Fixed assets/#workersf,t-1 0.078∗∗∗ 0.079∗∗∗ 0.086∗∗∗
(0.026) (0.027) (0.029)

Value added/#workersf,t-1 0.080∗∗ 0.071∗∗ 0.062∗
(0.032) (0.034) (0.035)

Internal HCf,n,t-2 0.024∗∗∗
(0.004)

Internal HCf,n,t-3 0.023∗∗∗
(0.004)

Firm-Entry-Year FE Yes Yes Yes Yes
Controls No Yes No No
R2 0.229 0.235 0.236 0.234
Observations 362089 362089 316760 267060
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Table 2.10. Human Capital and Workforce Adjustment

Source: matched employer-employee dataset, ownership links dataset, EAE survey. Sample: Sub-
sidiaries through which internal entries are realized during the periods 2003-2007 and 2009-2014.
The table reports OLS estimates and tests the link between internal human capital and the vari-
ation of the number of workers. The main variable in the first three columns is the growth rate of
the number of workers (computed as in Davis and Haltiwanger (1992)). The variation is computed
within the intervals[t-1;t+1], [t-1;t], and [t;t+1] with t the year of entry in the new sector. In
the last column, the main variable is the simple difference of Internal Human Capitalg,n,t′ taken
between t and t+ 1. The main independent variable is a subsidiary-level measure of human cap-
ital Internal Human Capitalg,n,t−1. The variable measures the extent to which the workforce of
the subsidiary is adapted to the sector of entry (see section 2.3.2). Control variable include the
following set of control variables: the number of workers, the subsidiary’s cash holdings, amount
of tangible assets and value added, the last three variables being scaled by the number of workers
in the subsidiary. All models include sector of origin × entry × year fixed effects. Standard errors
are double clustered at sector of origin and sector of entry levels and reported in parentheses. *,
**, and *** mean significantly different from zero at 10, 5 and 1% levels, respectively.

Dependent variable: ∆ Number of workersf ∆ Internal HCf

[t-1 ; t+1] [t-1 ; t] [t ; t+1] [t ; t+1]
(1) (2) (3) (4)

Internal HCf,n,t-1 -0.013∗ 0.002 -0.016∗∗ -0.105∗∗∗
(0.007) (0.001) (0.008) (0.032)

Origin-Entry-Year FE Yes Yes Yes Yes
Controls Yes Yes Yes Yes
R2 0.639 0.102 0.659 0.422
Observations 19219 26010 19219 16091
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Table 2.11. Human Capital, Diversification, and Local Labor
Market Tightness

Source: SDC Platinum, BvD Zephyr, EAE survey, tax files, ownership links dataset, matched
employer-employee dataset. Sample: Firms that enter a new sector during the period 2010-
2014 (Pole Emploi started collecting the list of occupations in short supply in 2010). The table
reports OLS estimates and tests the effect of tight local labor markets for key occupations on
the relationship between human capital and the type of diversification strategy. The dependent
variable is a dummy variable that takes the value one if the entry of firm g in sector n at time
t is made through an acquisition, zero if the entry is made internally. The main independent
variable is a firm-level measure of human capital Internal Human Capitalg,n,t−1. The variable
measures the extent to which the workforce of the firm is adapted to the sector of entry (see
section 2.3.2). LLM Tightnessn,z,t is the sum of occupations in short supply in the local labor
market z at time t − 1, weighted by the occupation × sector × year fixed effects, scaled by the
number of occupations present in sector n at (see equation (2.4.2)). Terciles of LLM tightness are
included in columns (1) and (2). Models in columns (3) to (5) are estimated on subsamples of the
dataset split by terciles of LLM tightness. France is divided into 348 local labor markets. Control
variables include the number of workers in logarithm as well total cash holdings of the firm, the
total amount of tangible assets held by the firm and the total value added generated by the firm,
all scaled by the number of workers in the firm. All models include sector origin × sector of entry
× year fixed effects, as well as labor market fixed effects. Standard errors are double clustered
at sector of origin and sector of entry levels and reported in parentheses. *, **, and *** mean
significantly different from zero at 10, 5 and 1% levels, respectively.

Dependent variable: 1(Buy)g,n,t

Tercile of LLM Tightnessn,z,t−1 : All ≤ P33 ≥ P33 and ≤ P66 ≥ P66
(1) (2) (3) (4) (5)

Internal HCg,n,t-1 -0.016∗∗∗ -0.008∗∗ -0.003 -0.013∗∗ -0.016∗∗∗
(0.005) (0.004) (0.004) (0.006) (0.004)

2nd tercile of Tightnessn,z,t-1 0.007∗∗ 0.006∗∗
(0.003) (0.003)

3rd tercile of Tightnessn,z,t-1 0.014∗∗∗ 0.012∗∗∗
(0.005) (0.004)

2nd t. Tightnessn,z,t-1 × Int. HCg,n,t−1 -0.005∗∗ -0.004∗∗
(0.002) (0.002)

3rd t. Tightnessn,z,t-1 × Int. HCg,n,t−1 -0.005∗∗ -0.004∗
(0.002) (0.002)

Origin-Entry-Year FE Yes Yes Yes Yes Yes
LLM FE Yes Yes Yes Yes Yes
Controls No Yes Yes Yes Yes
R2 0.418 0.424 0.525 0.501 0.377
Observations 28598 28957 7953 7796 8067
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Table 2.12. Local Labor Market Tightness and the Value of Building

Source: SDC Platinum, BvD Zephyr, EAE survey, tax files, ownership links dataset, matched
employer-employee dataset. Sample: Firms that enter a new sector during the period 2010-
2014 (Pole Emploi started collecting the list of occupations in short supply in 2010). The table
reports OLS estimates and tests the effect of tight local labor markets for key occupations on
the relationship between human capital and performance on the sector of entry. The dependent
variable log(Sales)g,n,z,t is the logarithm of sales realized by firm g in sector n the year of entry t.
The variable is defined only for Build entries, i.e., when 1(Buy)g,n,z,t = 0. The main independent
variable is a firm-level measure of human capital Internal Human Capitalg,n,t−1. The variable
measures the extent to which the workforce of the firm is adapted to the sector of entry (see
section 2.3.2). LLM Tightnessn,z,t is the sum of occupations in short supply in the local labor
market z at time t − 1, weighted by the occupation × sector × year fixed effects, scaled by the
number of occupations present in sector n at (see equation (2.4.2)). Terciles of LLM tightness are
included in columns (1) and (2). Models in columns (3) to (5) are estimated on subsamples of the
dataset split by terciles of LLM tightness. France is divided into 348 local labor markets. Control
variables include the number of workers in logarithm as well total cash holdings of the firm, the
total amount of tangible assets held by the firm and the total value added generated by the firm,
all scaled by the number of workers in the firm. All models include sector origin × sector of entry
× year fixed effects, as well as labor market fixed effects. Standard errors are double clustered
at sector of origin and sector of entry levels and reported in parentheses. *, **, and *** mean
significantly different from zero at 10, 5 and 1% levels, respectively.

Dependent variable: log(Sales)g,n,t

Tercile of LLM Tightnessn,z,t−1 : All ≤ P33 ≥ P33 and ≤ P66 ≥ P66
(1) (2) (3) (4) (5)

Internal HCg,n,t-1 0.101∗∗∗ 0.094∗∗∗ 0.076 0.048 0.116∗
(0.021) (0.028) (0.052) (0.051) (0.060)

2nd tercile of Tightnessn,z,t-1 0.004
(0.036)

3rd tercile of Tightnessn,z,t-1 -0.009
(0.049)

2nd t.
Tightnessn,z,t-1 × Int. HCg,n,t−1

0.008

(0.029)
3rd t.
Tightnessn,z,t-1 × Int. HCg,n,t−1

0.012

(0.030)

Origin-Entry-Year FE Yes Yes Yes Yes Yes
LLM FE Yes Yes Yes Yes Yes
Controls Yes Yes Yes Yes Yes
R2 0.498 0.498 0.569 0.505 0.488
Observations 27760 27760 7635 7512 7786
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Table 2.13. Diversification, Human Capital and Firing Costs

Source: SDC Platinum, BvD Zephyr, EAE survey, tax files, ownership links dataset, matched
employer-employee dataset. Sample: Firms that enter a new sector during the periods 2003-
2007 and 2009-2014. The table reports OLS estimates and tests the effect of firing costs on
the relationship between human capital and the type of diversification strategy. The dependent
variable is a dummy variable that takes the value one if the entry of firm g in sector n at time
t is made through an acquisition, zero if the entry is made internally. The main independent
variable is a firm-level measure of human capital Internal Human Capitalg,n,t−1. The variable
measures the extent to which the workforce of the firm is adapted to the sector of entry (see
section 2.3.2). Permanent workers (%)g,t−1 measures the fraction of permanent to temporary
workers in firm g’s workforce at t − 1. Terciles of Permanent workers (%)g,t−1 are included in
columns (1) and (2). Length case settlementsz,t-1 measures the average length of local labor case
settlements in jurisdiction z at time t − 1. There are 140 jurisdictions over the sample period.
Terciles of Length case settlementsz,t-1 are included in columns (3) and (4). Control variables
include the number of workers in logarithm as well total cash holdings of the firm, the total
amount of tangible assets held by the firm and the total value added generated by the firm, all
scaled by the number of workers in the firm. All models include sector origin × sector of entry
× year fixed effects, as well as labor market fixed effects. Standard errors are double clustered
at sector of origin and sector of entry levels and reported in parentheses. *, **, and *** mean
significantly different from zero at 10, 5 and 1% levels, respectively.

Dependent variable: 1(Build)f,n,t

(1) (2) (3) (4)

Internal HCg,n,t-1 -0.003∗∗ -0.002 -0.010∗∗∗ -0.010∗∗∗
(0.002) (0.001) (0.003) (0.003)

2nd tercile of Permanent workers (%)g,t−1 0.001 0.002
(0.002) (0.002)

3rd tercile of Permanent workers (%)g,t−1 0.002 0.003
(0.002) (0.002)

2nd t. Permanent workers (%)g,t−1 × Int. HCg,n,t−1 -0.003∗∗∗
(0.001)

3rd t. Permanent workers (%)g,t−1 × Int. HCg,n,t−1 -0.003∗∗
(0.001)

2nd tercile of Length case settlementsz,t−1 -0.001 -0.000
(0.002) (0.002)

3rd tercile of Length case settlementsz,t−1 -0.003 -0.002
(0.003) (0.003)

2nd t. Length case settlementsz,t−1 × Int. HCg,n,t−1 -0.002∗∗
(0.001)

3rd t. Length case settlementsz,t−1 × Int. HCg,n,t−1 -0.004∗∗
(0.002)

Controls Yes Yes Yes Yes
Origin-Entry-Year FE Yes Yes Yes Yes
Jurisdiction FE No No Yes Yes
R2 0.420 0.421 0.515 0.517
Observations 63722 63722 87341 89650
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2.11.1. Theoretical Appendix

Predictions 2.2.2 and 2.2.2

When γ > (σ − 1)/σ, the difference ∆(cI , cE, cA) = ΠBuild(cI , cE) − ΠBuy(cI , cE, cA)

is a decreasing function of cI . Moreover, limcI→0 ∆(.) = F > 0, and

lim
cI→∞

∆(cI) = F +K
(
c
− γ
γ−1

E

) (γ−1)(σ−1)
γ −K

(
c
− γ
γ−1

E + c
− γ
γ−1

A

) (γ−1)(σ−1)
γ

, (2.16)

which is negative if F is small enough relative to the marginal labor costs of workers
in the target firm. This ensures the unique existence of c∗I > 0 such that for any cE
and cA, cI > c∗I implies ∆(.) = 0. This proves prediction 2.2.2. Moreover, ∆(.) is a
decreasing function of cE, thus ∆(.) = 0 for a lower threshold c∗I when cE is large,
implying prediction 2.2.2.

Micro-foundation of the fixed cost: Endogenous restructuring costs

We propose a micro-foundation for F , based on the cost of laying off some workers
in the acquired firm. We denote φ as the marginal cost of layoff, LbeforeA as the labor
input of the acquired firm before the acquisition, and LafterA as the labor input after
the merger has occurred. We assume the layoff cost is proportional to the distance
between LbeforeA and LafterA :

F (LbeforeA , LafterA ) = φ(LbeforeA − LafterA ). (2.17)

Given the standard monopolistic competition framework, output Y is equal toK(σ−
1)c−σ. Since Y = L, we can write the labor input of the acquired firm before the
acquisition as

LbeforeA = c−σA K(σ − 1). (2.18)

After the target is acquired, the acquiring firm minimizes the total labor cost across
the three worker pools i ∈ {I, E,A}, equal to∑i ciL

after
i , subject to the production

function (2.1). The first-order conditions of this problem can be rewritten as

Lafteri =
c
− 1

1−γ
i∑
i c
− γ

1−γ
i

·
∑
i

ciL
after
i , (2.19)

so that after the acquisition, the labor input coming from the acquired firm is

LafterA = c−σA K(σ − 1)

(
1 +

(
cE
cA

)− γ
1−γ

+

(
cI
cA

)− γ
1−γ
)( 1−γ

γ
)(σ−1)−1

. (2.20)
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Comparing (2.18) and (2.20), we have LafterA ≤ LbeforeA . It is clear from (2.20)
that F (LbeforeA , LafterA ) is decreasing in cI and cE. Recall that ∆(cI , cE, cA) is also a
decreasing function of cI and cE. We now have limcI→0 ∆(cI) = φLbeforeA > 0, and

lim
cI→∞

∆(cI) =K
(
c
− γ
γ−1

E

) (γ−1)(σ−1)
γ −K

(
c
− γ
γ−1

E + c
− γ
γ−1

A

) (γ−1)(σ−1)
γ

+ φc−σA K(σ − 1)

1−
(

1 +

(
cE
cA

)− γ
1−γ
)( 1−γ

γ
)(σ−1)−1

 , (2.21)

∆(.) keeps the same properties as before. It is strictly decreasing, positive when
cI = 0, and negative when cI → ∞ if (2.21) is negative, i.e., if φ is not too large.
Therefore, the testable predictions stated in the main text remain unchanged.

Optimal marginal costs (Equation (2.8))

Given a minimum threshold hio and the random match quality h ≥ 1 following
a Pareto distribution with cf Ψ(h), each worker occupation o ∈ O supplies the
following amount of human capital:

Hio ≡ Niaiomo

∫ ∞
hio

hdΨ(h) =
Naiomokh

1−k
io

k − 1
, (2.22)

with i ∈ {I, E,A}.
We write the Lagrangian of the minimization of (2.6) subject to (2.7) and (2.22):

L =Ni

[∑
o∈O

aiowoh
−k
io + fci

]

+
∑
o∈O

µo

[
Hio −

Niaiomokh
1−k
io

k − 1

]

+ λio

Li −(∑
o∈O

Hθ
io

)1/θ
 .

We obtain the first-order conditions

µo =
wo

mohio
(wrt hio) (2.23)

Ci =
∑
o∈O

µoHio (wrt Ni) (2.24)

wo
mohio

= λHθ−1
io

(∑
o∈O

Hθ
io

) 1
θ
−1

(wrt Hio). (2.25)
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Plugging (2.23) into (2.25), then rearranging and summing over o, we obtain

Ci =

[∑
o∈O

(
aiom

k
ow

1−k
o

Lki (Nik)−1(k − 1)

) θ
β

] β
θ(1−k)

. (2.26)

We guess that Ci = ciLi. Using the definition of total costs Ci given by (2.6) we
have that

ciLi = Ni

(∑
o∈O

aiowoh
−k
io + fci

)

=
∑
o∈O

(
k − 1

k

)
mo

wohio
Hio +Nifci

=

(
k − 1

k

)
ciLi +Nifci, (2.27)

where we use of Equation (2.22) on the second row and Equation (2.25) on the third
row. It follows naturally from (2.27) that Ni = Li

fk
. Now, plugging Ci = ciLi into

(2.26) and using Ni = Li
fk
, we find that the optimal unit labor cost function for each

labor market i ∈ {I, E,A} is:

ci =

[∑
o∈O

(
aiom

k
ow

1−k
o

f(k − 1)

) θ
β

] β
θ(1−k)

. (2.28)

The relative wage share for each worker occupation (Equation (2.9))

Putting together the first-order conditions (2.24) and (2.25) and taking the sum over
o ∈ O, we obtain

wo
mohio

Hio

Ci
=

Hθ
io∑

o∈OH
θ
io

, (2.29)

so that the share of each worker occupation in total costs is equal to the share of
human capital supplied by that worker occupation.

We normalize input from each labor market at Li = 1, which implies
∑

o∈OH
θ
io =

1. Plugging (2.22) into (2.29) and using Ni = 1
fk
, we obtain

hio =

(
aio

f(k − 1)

) 1−θ
β

w
1
β
o m

− θ
β

0 C
− 1
β

i , (2.30)

where β ≡ θ + θ (1− k).

From Equation (2.27), we have that the costs of conducting interviews, expressed
in labor units, are equal to Nifci = ci

k
. This implies that for any number of workers

Ãio to work in an occupation, firms must hire a larger number of workers Aio =
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k
k−1Ãio because some workers will be conducting interviews. By assumption, the
number of workers in occupation o ∈ O hired writes Ãio = Niaio(1 − Ψ(hio)) =

Niaioh
−k
io . Finally, using (2.30) and Ni = 1

fk
, we find that the total number of

workers in occupation o hired to produce one unit of output is

Aio =

(
aio

f(k − 1)

) θ
β

w
−k
β
o m

kθ
β

0 C
k
β

i . (2.31)

It follows that relative share of the wage bill that goes to a given occupation o can
be expressed as in Equation (2.9).
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2.11.2. Additional Tables and Figures

Figure 2.A1: Identification of Build and Buy Entries

(a) “Build” entry in sector 3 through entity B

Firm A

Firm B

1

2

3

Group G

Extisting link

New link

(b) “Buy” entry in sector 2 and 3 through the acquisition of B

A

B

1

2

3

Group g

Owns firm

Selling in

New link
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Table 2.A1. Explanatory Power of Equation (2.11)

Source: Matched employer-employee dataset. Sample: Firms with more than 20 employees in-
cluded in the matched employer-employee dataset over the 2003-2007 and 2009-2014 periods. This
table gives the adjusted R2 of the regression of the logarithm of the share of the total wage bill
by occupation for a given firm in a given year on various fixed effects. Column 1 corresponds to
the estimation that we use to rank occupations by sector and year (ie, equation 2.11).

(1) (2) (3) (4) (5) (6)

Occupation-Sector-Year FE Yes Yes No No No No
Firm-Year FE Yes No Yes No No No
Occupation FE No No No Yes No No
Firm FE No No No No Yes No
Year FE No No No No No Yes
R2 0.661 0.503 0.448 0.178 0.475 0.005
Observations 6262541 6308510 6483176 6526045 6524067 6526045
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Table 2.A2. Top 5 Occupations within Sector

Source: matched employer-employee dataset for the period 2003-2014. Sample: Universe of full-
time French workers who earn at least 1,000 euros a year. This table reports the top five occupation
× sector × year fixed effects estimated following equation (2.10). Occupation × sector × year
fixed effects capture the average share of the wage bill that goes to an occupation within a sector
a given year. The higher the fixed effects the more important the occupation for the production
process of a given sector.

Panel A. Pharmaceutical preparations (2013)
Occupation Estimated fixed

effects
Technicians in production and control quality 0.99
Chemists, operators and skilled workers 0.96
R&D engineers and executives 0.61
Sales managers in SMEs 0.31
Sales representatives and technicians 0.29

Panel B. IT consultancy activities (2013)
Occupation Estimated fixed

effects
Computer science R&D engineers and executives 2.34
IT project manager 1.63
CEOs of service companies (1-49 workers) 0.99
CEOs of commercial companies (1-49 workers) 0.92
IT support engineers and executives 0.82

Panel C. Manufacture of motor vehicles (2013)
Occupation Estimated fixed

effects
Mechanical qualified assemblers in series 0.99
Technicians specialized in mechanics and metal work
manufacturing and quality control

0.85

CEOs of companies (50-499 workers) 0.40
R&D engineers specialized in mechanics and metal work 0.40
Unskilled workers in assembly lines of metal work 0.14
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Table 2.A3. Top 10 sectors of entry in 2013

The table reports the number of entries for sectors with the largest number of entries, by entry
type in 2013. Build entries (Panel A) are identified as sales reported into a new sector (source:
ESA survey). Buy entries (Panel B) are identified when firms realize diversifying acquisitions
(source: SDC Platinum and Bureau van Dijk Zephyr). Sectors refer to an industry at the 4-digit
level of the French SIC.

Panel A. Build entries
Sector of origin Sector of entry N. Pairs

origin ×
entry

Retail sale in stores with food or tobacco Manufacture of bread, pastry and cakes 880
Retail sale in stores with food or tobacco Renting and leasing of cars and light motor

vehicles
565

Retail sale in stores with food or tobacco Agents involved in the sale of food 488
Retail sale in stores with food or tobacco Retail sale of automotive fuel in specialized

stores
395

Retail sale in stores with food or tobacco Retail sale via mail order or Internet 338
Sale of cars and light motor vehicles Maintenance and repair of motor vehicles 332
Retail sale in stores with food or tobacco Renting or leased real estate 296
Freight transport by road Other transportation support activities 295
Freight transport by road Warehousing and storage 278
Freight transport by road Maintenance and repair of motor vehicles 272

Panel B. Buy entries
Sector of origin Sector of entry N. Pairs

origin ×
entry

Computer consultancy activities Computer programming activities 14
Activities of head offices Wholesale of machinery and equipment 8
Software publishing Computer programming activities 8
Computer consultancy activities Software publishing 7
Computer consultancy activities Business and other management

consultancy activities
6

Activities of head offices Wholesale of other household goods 6
Engineering activities Programming activities 6
Wholesale of machinery and equipment Manufacture of lifting and handling

equipment
5

Computer consultancy activities Wholesale of computers, peripheral
equipment and software

5

Computer consultancy activities Other business support service activities 5
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Table 2.A4. Top 10 Occupations in Short Supply

Source: French unemployment agency. Sample: Occupations’ supply and demand of 348 local
labor markets in 2013. This table reports the top 10 occupations that are the reported as being
in short supply the most often among local labor markets. The last column gives the percentage
of local labor markets in which the occupation is reported as being in short supply. Occupations
in short supply are identified by the French national employment agency as occupations for which
(i) the ratio of job offers over job applications is high (ii) surveyed employers forecast that it will
be difficult to fill posted offers.

Rank Occupation % of local labor
markets

1 Kitchen staff 77.0
2 Machining equipment operators 58.3
3 Butchers 51.7
4 Metal workers 50.0
5 Nurses 48.9
6 Technical and commercial relation managers 48.3
7 Bakers 48.0
8 Car mechanicians 48.0
9 Catering staff 48.0
10 Machining equipment maintenance workers 46.2
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Table 2.A5. Robustness Check: Main Results with 3-Digit Sector
Level

Source: SDC Platinum, BvD Zephyr, EAE survey, tax files, ownership links dataset, matched
employer-employee dataset. Sample: Firms that enter a new sector during the periods 2003-2007
and 2009-2014. The table reports OLS estimates and analyses the role of human capital on the
type of diversification strategy. The dependent variable 1(Buy)g,n,t is a dummy variable that
takes the value one if the entry of firm g in sector n at time t is made through an acquisition,
zero if the entry is made internally. Entries are identified with sales reported at the 3-digit
level of the French SIC. The main independent variable is a firm-level measure of human capital
Internal Human Capitalg,n,t−1. The variable measures the extent to which the workforce of the
firm is adapted to the sector of entry (see section 2.3.2). Control variables include the number of
workers in logarithm as well total cash holdings, tangible assets and value added, all three scaled
by the number of workers in the firm. All models include Sector Origin × Entry × Year fixed
effects. Standard errors are double clustered at sector of origin and sector of entry levels and
reported in parentheses. *, **, and *** mean significantly different from zero at 10, 5 and 1%
levels, respectively.

Dependent variable: 1(Buy)g,n,t
(1) (2) (3) (4) (5)

Internal HCg,n,t-1 -0.018∗∗∗ -0.013∗∗∗ -0.003∗
(0.004) (0.004) (0.002)

log(#workers)g,t-1 0.010∗∗∗ 0.010∗∗∗ 0.011∗∗∗ -0.052∗∗∗
(0.002) (0.002) (0.002) (0.012)

Cash
holdings/#workersg,t-1

0.091∗ 0.090 0.093 0.162

(0.053) (0.062) (0.066) (0.137)
Fixed assets/#workersg,t-1 -0.048 -0.056 -0.049 -0.195∗∗

(0.034) (0.036) (0.036) (0.089)
Value added/#workersg,t-1 0.052 0.040 0.028 -0.421∗∗∗

(0.053) (0.053) (0.060) (0.116)
Internal HCg,n,t-2 -0.015∗∗∗

(0.004)
Internal HCg,n,t-3 -0.017∗∗∗

(0.005)

Origin-Entry-Year FE Yes Yes Yes Yes Yes
Firm FE No No No No Yes
R2 0.175 0.182 0.184 0.184 0.545
Observations 81180 81117 70964 59206 63750
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Table 2.A6. Robustness Check: Alternative Measure of Local Labor
Market Tightness

Source: SDC Platinum, BvD Zephyr, EAE survey, tax files, ownership links dataset, matched
employer-employee dataset. Sample: Firms that enter a new sector during the period 2010-2014
(Pole Emploi started collecting the list of occupations in short supply in 2010). The table reports
OLS estimates and tests the effect of tight local labor markets on the relationship between human
capital and the type of diversification strategy. The dependent variable is a dummy variable that
takes the value one if the entry of firm g in sector n at time t is made through an acquisition, zero
if the entry is made internally. The main independent variable is a firm-level measure of human
capital Internal Human Capitalg,n,t−1. The variable measures the extent to which the workforce
of the firm is adapted to the sector of entry (see section 2.3.2). LLM Tightnessn,z,t is the sum
of occupations in short supply in the local labor market z at time t − 1, scaled by the number
of occupations present in sector n (see equation (33)). Terciles of LLM tightness are included in
columns (1) and (2). Models in columns (3) to (5) are estimated on subsamples of the dataset
split by terciles of LLM tightness. France is divided into 348 local labor markets. The set of
control variables include the number of workers, total cash holdings of the firm, the total amount
of tangible assets held by the firm and the total value added generated by the firm, all scaled
by the number of workers in the firm. All models include sector origin × sector of entry × year
fixed effects, as well as labor market fixed effects. Standard errors are double clustered at sector
of origin and sector of entry levels and reported in parentheses. *, **, and *** mean significantly
different from zero at 10, 5 and 1% levels, respectively.

Dependent variable: 1(Buy)g,n,t
Level of LLM Tightnessn,z,t−1 : All ≤ P33 ≥ P33 and ≤ P66 ≥ P66

(1) (2) (3) (4) (5)

Internal HCg,n,t-1 -0.015∗∗∗ -0.009∗∗ -0.000 -0.011∗∗ -0.019∗∗∗
(0.004) (0.004) (0.002) (0.005) (0.007)

2nd tercile of Tightnessn,z,t-1 0.007∗ 0.006∗
(0.004) (0.004)

3rd tercile of Tightnessn,z,t-1 0.012∗∗ 0.012∗∗
(0.005) (0.005)

2nd t. Tightnessn,z,t-1 × Int. HCg,n,t−1 -0.003∗∗ -0.003
(0.002) (0.002)

3rd t. Tightnessn,z,t-1 × Int. HCg,n,t−1 -0.007∗∗ -0.005∗
(0.003) (0.003)

Origin-Entry-Year FE Yes Yes Yes Yes Yes
LLM FE Yes Yes Yes Yes Yes
Controls No Yes Yes Yes Yes
R2 0.418 0.424 0.498 0.543 0.400
Observations 28957 28957 7897 7778 7882
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Table 2.A7. Robustness Check: Are Public Acquirers Special?

Source: French unemployment agency. Sample: Firms that enter a new sector during the periods
2003-2007 and 2009-2014. The table reports OLS estimates and tests whether the coefficients
of the different control variables depend on whether the firm is public or not. Public firms are
those that include at least one publicly listed subsidiary within the firm. The dependent variable
1(Buy)g,n,t is a dummy variable that takes the value one if the entry of firm g in sector n at time
t is made through an acquisition, zero if the entry is made internally. Entries are identified with
sales reported at the 5-digit level of the French SIC. The main independent variable is a firm-level
measure of human capital Internal Human Capitalg,n,t−1. The variable measures the extent to
which the workforce of the firm is adapted to the sector of entry (see section 2.3.2). Control
variables include the number of workers in logarithm as well total cash holdings, tangible assets
and value added, all three scaled by the number of workers in the firm. All models include Sector
Origin × Entry × Year fixed effects. Standard errors are double clustered at sector of origin and
sector of entry levels and reported in parentheses. *, **, and *** mean significantly different from
zero at 10, 5 and 1% levels, respectively.

Dependent variable: 1(Buy)g,n,t
(1) (2) (3) (4) (5) (6)

Internal HCg,n,t-1 -0.010∗∗∗ -0.010∗∗∗ -0.011∗∗∗ -0.010∗∗∗ -0.011∗∗∗ -0.010∗∗∗
(0.003) (0.003) (0.003) (0.003) (0.003) (0.003)

Cash holdings/#workersg,t-1 0.044 -0.008 0.037 0.022 0.019 0.041
(0.045) (0.046) (0.045) (0.045) (0.045) (0.046)

Fixed assets/#workersg,t-1 -0.022 -0.022 -0.029 -0.019 -0.021 0.002
(0.028) (0.028) (0.029) (0.028) (0.028) (0.028)

Value added/#workersg,t-1 0.049 0.050 0.047 0.012 0.044 0.006
(0.035) (0.035) (0.035) (0.034) (0.035) (0.035)

log(#workers)g,t-1 0.010∗∗∗ 0.010∗∗∗ 0.010∗∗∗ 0.009∗∗∗ 0.008∗∗∗ 0.008∗∗∗
(0.002) (0.002) (0.002) (0.002) (0.002) (0.002)

Public× Int. HCg,n,t-1 -0.009 -0.004
(0.017) (0.018)

Public× Cash/#workersg,t-1 0.945∗∗∗ -0.454
(0.242) (0.359)

Public× Fixed
A./#workersg,t-1

0.250∗ -0.655∗∗∗

(0.129) (0.214)
Public× VA/#workersg,t-1 0.809∗∗∗ 0.957∗∗∗

(0.129) (0.301)
Public× log(#workers)g,t-1 0.009∗∗∗ 0.006∗

(0.002) (0.004)

Origin-Entry-Year FE Yes Yes Yes Yes Yes Yes
R2 0.206 0.208 0.207 0.211 0.210 0.212
Observations 76296 76296 76296 76296 76296 76296
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2.12. Description of Variables

Variables Description
Dependent variables
1(Build)f,n,t Dummy variable that takes the entry into sector n is made through a firm f

within the firm g, and zero if the entry is not made through the firm f . This
variable is constructed only for the subsample of Build entries for which we
can identify precisely the entity responsible for the entry. Source: ownership
links dataset, ESA survey.

1(Buy)g,n,t Dummy variable that takes the value one if a firm g enters a sector n at year
t through an acquisition, and zero if the entry is made internally by building
on preexisting resources. Acquisitions are identified with SDC Platinum and
Bureau van Dijk Zephyr databases. Build entries are identified using reported
sales from the ESA survey at the 4-digit of the French SIC. Source: SDC
Platinum, BvD Zephyr, Tax files, Ownership links dataset, ESA survey.

Build entries Number of occurrences in which new sales are reported in a new sector.
Source: ESA survey.

Buy entries Number of occurrences in which firms realize diversifying acquisitions.
Source: SDC Platinum and Bureau van Dijk Zephyr.

∆ workersf [t-i;t+j] Growth rate of the number of workers computed following Davis and Halti-
wanger (1992):

∆workerst−i,t+j =
# Workerst−i,t+j −# Workerst−i,t+j−1

0.5 ∗ (# Workerst−i,t+j + # Workerst−i,t+j−1)

. The growth rate ranges between -2 and 2. The variation is computed
between [t-1;t+1], [t-1;t] and [t;t+1] with t the year of entry in the new
sector. Source: Matched employer-employee dataset.

∆ Internal Human
Capitalg,n [t;t+1]

Simple difference of Internal Human Capitalg,n,t’ between t and t + 1 with
t the year of entry in the new sector. Source: Matched employer-employee
dataset.

log(Sales)g,n,t logarithm of sales realized by firm g in sector n the year of entry t. Source:
Tax files.

Independent variables
1(No Top 10)g,n,t-1 Dummy variable that takes the value 1 if none of the 10 most important

occupation for the sector n of entry are present in the workforce of firm g
at time t − 1, and zero if there are. Source: Matched employer-employee
dataset.

Internal Human
Capitalg,n,t-1

Sum of (exponentiated) occupation × sector × year fixed effects present both
in the workforce of firm g at time t − 1 and in the sector of entry n. The
measure is scaled by the number of occupations in firm g. Fixed effects
are estimated on the full French matched employer-employee dataset and
are retrieved from a regression that takes the share of the wage bill that
goes to a given occupation within a given sector as dependent variable. It
can be interpreted as the fit quality of a firm workforce to a sector prior to
diversification. Source: Matched employer-employee dataset.

Internal Human
Capitalg,n,t-i

Lagged measure of Internal Human Capital at time t− 2 or t− 3. The vari-
able is constructed using the same method as Internal Human Capitalg,n,t-1
Source: Matched employer-employee dataset.

Internal Human
Capital
(weighted)g,n,t-1

Variable constructed using the same method as Internal Human
Capitalg,n,t-1, except the sum of occupation × sector × year fixed effects
is weighted by the number of employees by occupation in the firm. Source:
Matched employer-employee dataset.

Continued next page
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Description of Variables (continued)
Variables Description
Internal Human
Capital (without
CEO)g,n,t-1

Variable constructed using the same method as Internal Human
Capitalg,n,t-1, except the CEO occupations are excluded from the sum of
occupations. Source: Matched employer-employee dataset.

Internal Human
Capital
(plant-level)g,n,t-1

Variable constructed using the same method as Internal Human
Capitalg,n,t-1, except the fixed effects are estimated at the plant-level instead
of the firm level. Source: Matched employer-employee dataset.

Control variables
Cash
holdings/N.workersg,t-1

Total cash holdings of firm g at time t− 1, scaled by the number of workers
in the firm. Source: Tax files, Ownership links dataset, Matched employer-
employee dataset.

Fixed
assets/N.workersg,t-1

Total value of fixed assets held by firm g at time t− 1, scaled by the number
of workers in the firm. Source: Tax files, Ownership links dataset, Matched
employer-employee dataset.

Length case
settlementsz,t-1

Average length of local labor case settlement in jurisdiction z at time t −
1. There are 140 jurisdictions in France over the sample period. Source:
Matched employer-employee dataset, French Ministry of Justice.

LLM tightnessn,z,t-1 Sum over all occupations in short supply in the local labor market z at time
t of the exponentiated occupation × sector × year fixed effects for sector
n, scaled by the number of occupations observed in sector n at time t (see
equation 2.4.2). Occupations in short supply in a LLM are identified by the
French national employment agency Pole Emploi as occupations for which
(i) the ratio of job offers over job applications is high (ii) surveyed employers
forecast that it will be difficult to fill posted offers. France is divided into 348
different local labor markets. Source: Matched employer-employee dataset,
Pole Emploi.

log(N.workers)g,t−1 Logarithm of the number of workers in firm g at time t−1. Source: Matched
employer-employee dataset, Ownership links dataset.

New geographical
zoneg,t−1

A dummy that indicates whether the firm enters a new geographical zone at
time t. We use the “region" as definition of the geographical zone (France is
divided in 25 regions over the sample period). A firm enters a new geograph-
ical zone if either (i) the entering subsidiary is created at time t and located
in a new region, (ii) the entering subsidiary opens a plant in a new region
at time t or (iii) the entering subsidiary is acquired at time t and operates
in a region in which the firm was not present at t − 1. Source: Matched
employer-employee dataset, Ownership links dataset, SIRENE.

Value
added/N.workersg,t-1

Total value added generated by firm g at time t − 1, scaled by the number
of workers in the firm. Source: Tax files, Ownership links dataset, Matched
employer-employee dataset.

Permanent workers
(%)g,t-1

Fraction of workers employed in permanent contracts in firm g at time t− 1;
Source: Matched employer-employee dataset.

Product market
distanceg,n,t-1

Distance between the sectors in which firm g operates at t−1 and the sector of
entry n. The distance ranges from 0 to 1. A value of 0 (resp. 1) indicates that
the sales of firm g are perfectly correlated (resp not correlated) at time t−1 to
the sales of the firms operating in the sector of entry n. The product market
distance is adapted from Bloom, Schankerman and Van Reenen (2013). See
section 2.4.2 for more details. Source: Ownership links dataset, Tax files,
ESA survey.

Continued next page
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Description of Variables (continued)
Variables Description
Vertical
integrationg,n,t-1

Dummy variable that is equal to one if the sector of origin of the firm (as
measured in the I-O OECD classification) sources more than 5% of its inputs
from the sector of entry (as measured in the I-O OECD classification). The
variable is not defined when the sector of origin and the sector of entry belongs
to the same item of the I-O OECD classification. The method follows Fan
and Goyal (2006)’s measure of vertical relatedness. Source: Ownership links
dataset, Tax files, OECD 1999 French Input-Output table.

Other variables
Entry salesg,n,t Total sales reported by firm g in sector n at time t. Source: Tax files
1(1-year
survival)g,n,t+1

Dummy equal to one if firm g reports sales in sector of entry n one year after
the entry n at time t. Source: Tax files

Investment bucketg,n,t Decile of total capital expenditures realized by firm g to enter sector n. In-
vestment is measured in the case of build entry as the total amount of in-
vestment realized by the firm(s) of the firm that entered in sector n at time
t. In the case of acquisitions, investment is set equal to the amount of fixed
assets of the firm that has been acquired. The investment buckets are used
as fixed effects to compare firms within the same investment bucket. Source:
Tax files

Sales bucketg,n,t-1 Deciles of realized sales by the firm g in sector n at time t. The sales buckets
are used as fixed effects to compare firms within the same entry sale bucket.
Source: Tax files

Serial acquirersg Serial acquirers are firms that enter more than one sector by acquisition
during the time period. Source: SDC Platinum, BvD Zephyr, Ownership
links dataset, ESA survey

Shifting firmsg,t Shifting firms are firms that decrease their activity in a preexisting sector
while entering sector n. They are identified with the growth rate of sales
between t − 1 and t in each sector in which firms were operating at t − 1
that is negative and greater than 100%, 50% and 25% in absolute value. We
take the firm-level minimum of sectoral growth rates. Source: ESA survey,
Ownership links dataset.

Public firmg Dummy variable that is equal to one if at least one entity within the firm
is a publicly listed company, and zero otherwise. Source: Bureau van Dijk
Amadeus
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Abstract

We examine market reactions to earnings announcements within a parent-subsidiary
ownership structure. Parents’ investors react to all announcements within the group
either immediately or with delay, whereas subsidiaries’ investors only react to their
own firm’s announcements, ignoring predictive information released by the parent.
Multiple announcements within a group lead to enhanced transparency for parents’
investors. In contrast, subsidiaries’ investors appear unaware of ownership links, and
behave as inattentive investors. Inattention is worsened by geographical diversifica-
tion and indirect ownership, but is explained by strategic timing of the disclosure
of earnings surprises, day-of-the-week effect, internal capital markets, or synergy-
related explanations across industries.



CHAPTER 3. ARE INVESTORS AWARE OF OWNERSHIP CONNECTIONS?

3.1. Introduction

Recent evidence in the literature suggests that public information is not automat-
ically impounded into stock prices. Investors’ limited attention may be inattentive
to earnings news released by the firm itself or by companies that are connected
to it through economically significant contractual linksinduces delayed stock price
response.2 When the firm is organized as a network of a parent and several sub-
sidiaries3, relevant inside information about the group has multiple issuers. Dis-
closure by one company within the network can be directly relevant for affiliated
entities as equity stakes represent channels through which earnings float. In this
paper, we examine how shareholders respond to earnings announcements by the
various entities of business groups. We investigate whether these structures lead to
enhanced transparency as investors receive more detailed information coming from
different entities or to more opacity when investors are unable to comprehend the
connections between the announcing entities.

To examine information flows within groups, we identify parent-subsidiary own-
ership structures where both parent and subsidiary are publicly listed and their
sets of shareholders only partially overlap. Throughout the paper, we will use the
term subsidiaries for firms in which a parent owns at least a 20% stake and are
following IFRS standards on consolidation. Thus, a parent company’s stock can be
regarded as a weighted portfolio of listed and privately-owned subsidiaries, where
the weights are determined by ownership stakes in subsidiaries and the subsidiaries’
relative sizes. At least once a year, the listed parent and subsidiary companies are
required to make public and separate announcements of their earnings. By studying
the market reactions to the release of unanticipated information, we can identify
whether investors are able to see through the complexity of the group structure, or
whether corporate connections induce investor unawareness or inattention. Indeed,
the fact that a related listed parent and subsidiary have to a large extent a distinct
set of investors, and that both entities release separate earnings information enables
us to examine how investors react to information disclosure of the affiliated entity.

We first document that there is relevant information for the subsidiary’s (par-
ent’s) shareholders in the earnings announcement of the parent (subsidiary) by high-
lighting a positive relationship between announcements’ informational contents from

2 On investor inattention to earnings news disclosed by their own firm, see for example Bernard
and Thomas (1989, 1990); Engelberg and Gao (2011); DellaVigna and Pollet (2009); Hirshleifer,
Lim and Teoh (2009). On investors’ inattention to news from connected firms, see Cohen and
Frazzini (2008) for customer-supplier relationships, Cao, Chordia and Lin (2016) for strategic
alliances and Massa and Žaldokas (2017) for co-ownership.

3 We define corporate networks as a group of legally independent firms connected by ownership
links. These networks are largely prevalent in Asia (Claessens, Djankov and Lang, 2000), continental
Europe (Faccio and Lang, 2002), but also exist in the U.S. (see for example Holderness (2007),
who discredits the myth of diffuse ownership in the U.S.).
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both firms. We then distinguish among three cases based on the timing of earnings
information release: (i) the parent and subsidiary announce on the same day, (ii) the
parent announces first, and (iii) the subsidiary announces first. Market efficiency
predicts that investors of both parents and subsidiaries fully and immediately incor-
porate earnings information unanticipated by the market, the anticipated part of the
information being already priced. When the earnings announcements do not coin-
cide, the first company to announce is expected to also convey predictive information
about the affiliated entity that announces second. Consequently, unanticipated in-
formation released by the first announcer should not only trigger an immediate share
price reaction for the first announcer but also for the second one. Hence, investors
are expected to perceive the ownership links, entailing that the surprise earnings of
all announcing companies belonging to the group increase the amount of information
available to investors (enhanced information hypothesis).

The alternative hypothesis is that investors are unaware of the ownership links
and do not react, neither immediately nor with delay to the earnings announce-
ments of the affiliated entity (inattention hypothesis). A variation of this hypothesis
is that investors are heterogeneously inattentive: some are aware of the ownership
links, others are not, inducing delays in processing information released by affiliated
entities. We consider the delayed stock price reaction to earnings surprises, mea-
sured by the post-earnings announcement drift (Already in the first footnote) as an
indication of investor inattention (Bernard and Thomas, 1989, 1990; DellaVigna and
Pollet, 2009; Hirshleifer, Lim and Teoh, 2009).

Our analysis is based on a sample of 15,117 ownership link-year observations, cor-
responding to 2,181 unique (direct or indirect) parent-subsidiary links in 75 countries
over the period 2000-2015 and yields the following results. First, we find that when
the parent and the subsidiary release earnings surprises on the same day, investors
of both firms strongly and immediately react to the announcements. However, these
pooled announcements do not enable us to identify the information source to which
each set of investors reacts. Second, when the parent company releases its earnings
information prior to subsidiary, we find that parent’s investors react both to their
own surprise earnings announcement and to the subsidiary’s announcement that
takes place at a subsequent point in time. This implies that the parent’s investors
infer that the subsidiary’s announcement contains additional information that was
not priced yet at the parent’s initial announcement of the aggregated information of
the whole group. In contrast to a parent’s investors, the subsidiary’s investors only
react to the subsidiary’s announcement, ignoring the ex-ante and hence predictive
information released at the parent level. This suggests that the subsidiary’s investors
are generally unaware of the ownership relation between subsidiary and the parent
firm, and fail to observe that the entity is part of a group. Third, when the sub-
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sidiary announces its earnings surprise first, we observe that both the subsidiary’s
and parent’s investors immediately incorporate this information in the share prices.
However, they only do so partially as the share prices keep adjusting in the pe-
riod after the subsidiary’s announcement to fully incorporate the news (reflected in
the PEAD). The immediate reaction to a firm’s own announcements accounts for
50-66% of the total reaction, whereas the immediate reaction to the other firm’s
announcements merely represents 0 to 15% of the total reaction. When the sub-
sidiary announces first, not all parent’s investors seem to be aware of the ownership
connections.

We explore three potential explanations for our findings. First, investors may
have a blind spot in the sense that they do not perceive that companies are part of a
group. Hence, investors do not react to the announcements of an affiliated company
as they fail to observe the internal structure of the corporate group. When the group
consist of entities located in different countries, operating in different industries, or
whose corporate names do not reveal any connection, it may be harder for investors
to comprehend that these entities are all part of the same group and to process
information released by its various members. This would be especially the case
when information is disclosed by group members in which the investors do not hold
a direct ownership stake. The theoretical argument is based on Merton (1987)’s
model in which the investors are not aware of the entire universe of securities and
obtain information on a small number of stocks, leading to neglected stocks. In our
setting, this would mean that investors collectively do not perceive the group as a
whole and only consider the entity in which they have directly invested. We find
that investors are less inattentive when a subsidiary is located in the same country, is
directly owned, and when the parent and subsidiary share part of a corporate name,
all characteristics that may increase investor awareness of the group structure.

Second, there are several reasons why subsidiary’s investors, as opposed to par-
ent’s investors, may be more subject to inattention. Investors are more likely to
obtain a broad picture of a complex group when they invest in the apex company of
the group rather than in an entity within the corporate network. Furthermore, from
the point of view of a listed subsidiary’s outside investors, the parent company’s
news, even if it is disclosed first, may be less informative because other subsidiaries’
performance may blur that of the listed subsidiary. Hence, understanding how the
consolidated news relates to the individual entities of the group may require more
sophisticated analysis. Finally, absence of or delayed investor reaction, which we
interpret as investor unawareness, may be driven by limits of arbitrage due to illiq-
uid stocks and transaction costs (see for example Bhushan (1994); Ng, Rusticus and
Verdi (2008)). (i.e. many subsidiaries may have a lower free float given the presence
of a major shareholder, the parent, (see for example Bolton and Von Thadden (1998);
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Maug (1998)). In all our models, we control for the Amihud (2002) stock illiquidity
measure, which makes it unlikely that illiquidity effects are the main drivers of our
findings.

Third, we investigate whether shareholder characteristics may explain our re-
sults. Smart investors may be more aware of ownership links and better able to use
information released by different entities of the group. We focus our analysis on
institutional investors, who are more likely to be sophisticated and to initiate large
trades.4 To capture institutional investor heterogeneity, we include in our models the
percentage of capital owned by mutual funds and active investors (private equity and
hedge funds). Following the literature on common ownership to identify common
investors (Azar, Schmalz and Tecu, 2018; Gilje, Gormley and Levit, 2018), we find
that having common active investors who hold equity in both parent and subsidiary
leads to a stronger initial reaction to the subsidiary’s earnings announcements but
does not change the post-earnings announcement drift. As Ke and Ramalingegowda
(2005) emphasize, exploiting PEAD requires institutional investors to actively trade
stocks. They find no evidence that dedicated and quasi-indexing institutions exploit
PEAD. In contrast, transient institutions, characterized by high portfolio turnover,
trade to exploit PEAD especially in firms with low transaction costs. One potential
explanation for our results of persistent PEAD could be that business groups, due to
their complexity and relative opacity, do not attract enough transient institutional
investors to trade away PEAD. To sum up our results, institutional investors do not
seem to be smarter at understanding complex firm structures, with the exception of
active investors owning shares in both the parent and subsidiary companies.

Fourth, we explore whether financial analysts, who are commonly viewed as so-
phisticated investors, are able to help investors understand the links between the
different entities in the group, by updating their forecast after the first announce-
ment to include related firm released information. We find that analysts who update
their forecast in the 7 days (30 days) following the first announcement (and before
the second announcement, made by the affiliated firm) represent only 2.4% (5.5%) of
all analysts making predictions for the second announcer. Our results suggest that
financial analysts provide limited assistance to investors to better understand mul-
tiple announcements in corporate groups, previous literature on financial analysts’
abilities (Abarbanell and Bernard, 1992; Bradshaw, Richardson and Sloan, 2001).

4 A large body of research suggests that institutional investors are better informed or have
an advantage in processing publicly available information around earnings announcements, see for
example Walther (1997); Bartov, Radhakrishnan and Krinsky (2000); Bhattacharya (2001). Among
institutional investors, some may be more sophisticated than others. Examining the net buying
activity of investors in response to earnings announcement, Battalio and Mendenhall (2005) find
that large traders use a complete information set that incorporates analysts’ forecasts, whereas
small traders ignore earnings signals based on analysts’ forecasts and respond to signals of a less
accurate time-series model.
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We conduct several tests to address endogeneity issues and alternative expla-
nations. First, it could be that the decision to announce first or jointly may be
endogenous to the quality of the news. Managers of the parent and/or subsidiary
may try to steer different share price reactions by taking advantage of the announce-
ment timing (Stein, 1989). In the specific case of listed parent-subsidiary structures,
financial communication calendars can be (de)synchronized depending on the qual-
ity of the news announcement (e.g. Begley and Fischer, 1998; Bagnoli, Kross and
Watts, 2002; Doyle and Magilke, 2009; Boulland and Dessaint, 2017; Johnson and
So, 2018). We do find that the announcement timing is related to the quality of the
earning surprise and to characteristics of the subsidiary and the parent, but we do
not find that investors’ reactions are driven by the timing of who releases earnings
surprise information first and on whether the earnings surprise is positive or nega-
tive. Therefore, we confirm that moral hazard is not the main friction at play to
explain investor behavior.

Second, when the subsidiary announces first, we interpret the delayed market
reaction as resulting from investor unawareness. This finding may not just result
from complexity induced by ownership links but from releasing information on days
when inattention is usually high. The traditional inattention literature examines
investor distraction with regard to information timing of stand-alone firms, such as
the effect of information announcements on Friday (??), busy days (Hirshleifer, Lim
and Teoh, 2009; Frederickson and Zolotoy, 2015), and busy hours (Michaely, Rubin
and Vedrashko, 2013). In all our models, we control for year, month, and day of the
week fixed-effects.

Third, while we interpret the absence of a subsidiary’s investor reaction to the
surprise earnings announcement by the parent who announces first, as the result
of unawareness of the ownership link, an alternative explanation could be that the
subsidiary’s investors fear tunneling by the parent entity (Johnson et al., 2000; Dyck
and Zingales, 2004) and perceive the reported accounting information as uninforma-
tive (Fan and Wong, 2002). Additional tests do not support that our findings could
be affected by expropriation of subsidiary earnings by the parent.

Fourth, a related idea is that an internal capital market within the group may
exist and enables capital transfers to financially constrained firms (Stein, 1997; Ra-
jan, Servaes and Zingales, 2000). We find that, when a parent announcing first has
negative earnings, investors react more favorably to the subsequently announced
positive earnings surprise from the subsidiary, and this effect is amplified when the
parent’s growth opportunities are larger than the subsidiary’s. This test suggests
that investors may value the existence of internal capital markets.

Fifth, we test the robustness of all our findings to any consideration related to the
endogenous formation of the groups (e.g. vertical integration, diversification). We
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include pair (parent-subsidiary) industry (country) fixed effects to account for unob-
served complementarities and synergies between parent companies and subsidiaries
operating in different industries (countries), and we confirm that these effects do
not affect the way investors react to information released by their company or by
the affiliated entity.

Our paper is related to several strands of literature. First, we add to the literature
examining the importance of ownership structures to explain the magnitude of the
post-earnings announcement drift. PEAD is one of the most persistent documented
anomalies. There are plenty of results on the impact of shareholder types on the
PEAD. For instance, Kaniel et al. (2012) find that informed trading by individuals
is responsible, at least in part, for PEAD, especially for smaller firms. Ke and Ra-
malingegowda (2005) report that only institutions with high portfolio turnover rates
exploit PEAD. Prado, Saffi and Sturgess (2016) find that higher ownership concen-
tration stocks tend to have a lower speed of adjustment to earnings announcements
and a bigger PEAD. Our findings suggest that the presence of institutional investors
(categorized by type, nationality, or size) does not reduce the PEAD. In contrast, we
find that common active investors (hedge funds and private equity) owning shares
in both parent and subsidiary companies contribute to speed up the adjustment of
prices to earnings announcements.

Second, we contribute to the literature on inattention limited attention to in-
formation within complicated firms (the dark side of such firms).5 Cohen and Lou
(2012) compare standalone and conglomerate firms subject to the same information
shock. They argue that investors’ limited processing capacity leads to a significant
delay in impounding information into share prices of conglomerate firms, generating
return predictability. Barinov, Park and Yildizhan (2018) find that an increase in
firm complexity leads to larger post-earnings announcement drifts. Huang (2015)
reaches the same conclusion looking at multinational corporations relatively to fo-
cused US firms. As conglomerates and multinational corporations are non-exclusive
forms of complex firms, we consider in this paper both dimensions of complexity:
sectoral and geographic diversification. In addition, by examining internal own-
ership connections within firms, we open the black box of complex firms, and we
show that investors’ processing capacity depends on the characteristics of the links
between the entities of the group.

Third, we add new evidence that such complex firms’ structure can also turn
out to be beneficial for investors (bright side of complex firms). The literature
has identified settings where within-conglomerate information sharing can generate
value: for instance, Massa and Rehman (2008) find that mutual funds operated by

5 In addition, several papers examine valuation issues of complex firms, see for example Slovin
and Sushka (1997); Lamont and Thaler (2003); Laeven and Levine (2007).
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financial conglomerates have superior performance, arguably because information is
shared by their banking division. Anjos and Fracassi (2015) argue that conglomerate
firms have an informational advantage relative to focused firms because they have
better access to business-relevant information, especially if they operate in more
“central” industries relative to the global industry network. Our analysis suggests
that connected firms yield higher transparency that could be beneficial for all the
investors in the various entities of the group, but is actually only picked up by some
types of investors.

Fourth, we contribute to the literature on inattention to information from con-
nected firms. Ramnath (2002) finds that investors underreact to the earnings reports
of rivals within an industry. Cohen and Frazzini (2008) and Madsen (2017) show
that stock prices do not fully incorporate news related to a firm’s principal cus-
tomers. Cao, Chordia and Lin (2016) examine the impact of information released
by one partner in a strategic alliance on the share price of the other partner. They
document a share price underreaction to information release by the other partners re-
gardless of whether the information is positive or negative. As these papers examine
firms related through different types of external links but do no analyze corporate
relations within ownership networks, our paper tries to fill this gap by providing
evidence of inattention to news released inside a business group.

Fifth, we add to the literature examining the importance of ownership structures
to explain the magnitude of the post-earnings announcement drift. PEAD is one of
the most persistent documented anomalies. There are plenty of results on the im-
pact of shareholder types on the PEAD. For instance, Kaniel et al. (2012) find that
informed trading by individuals is responsible, at least in part, for PEAD, especially
for smaller firms. Ke and Ramalingegowda (2005) report that only institutions with
high portfolio turnover rates exploit PEAD. Prado, Saffi and Sturgess (2016) find
that higher ownership concentration stocks tend to have a lower speed of adjust-
ment to earnings announcements and a bigger PEAD. Our findings suggest that the
presence of institutional investors (categorized by type, nationality, or size) does
not reduce the PEAD. In contrast, we find that common active investors (hedge
funds and private equity) owning shares in both parent and subsidiary companies
contribute to speed up the adjustment of prices to earnings announcements.

The remainder of the paper is organized as follows. In Section 2, we describe
the sample selection and give descriptive statistics of the main variables. We report
our results in Section 3 and the results from a set of robustness tests in Section 4.
Section 5 concludes.
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3.2. Sample selection

3.2.1. Ownership links

We start our data collection by retrieving shareholder information for all (currently
and formerly) listed companies around the world from Bureau van Dijk’s Orbis
database. We find 360,000 ownership links between a public company and a public
(downstream) company.6 Still, most of these ownership links are participation stakes
held by financial institutions including insurance companies (45% of all of the above
links) or mutual funds (25%) and these equity stakes are small with an average
(median) of 4.52% (0.56%) of the equity. Some of the equity stakes in Orbis are not
given in a numerical format, which is why we decode them: we replace a percentage
with a leading “<”, or “>” by the percentage after the symbol plus or minus 0.1%; we
eliminate possible signs that precede percentages: “_”, ”?”, or “Â”; the “WO” codes
(wholly owned) are replaced by 98.01%; “MO” (majority owned) by 50.01% (because
according to the international accounting standards practice, majority ownership is
at least 50% plus one share and the smallest stake reported by BvD is at two
decimals, 0.01%); “CQP1” (50% plus 1 share) by 50.01%; “BR” (branch) by 50.01%;
“JO” (jointly owned) by 50%; “NG” (negligible) by 0.01%; and “n.a” (not available)
and “-“ (not significant) by zero.

Our aim is to identify investor reactions to a credible signal emitted by a related
company, i.e. a subsidiary that directly or indirectly significantly contributes to the
parent’s earnings. laporta2000 define a large owner as a legal entity that directly or
indirectly controls at least 10% of the voting rights. claessens2000 use a 20% cutoff
to study concentrated ownership structures. We follow the literature and retain the
ownership links with a percentage equal to or above 20%. Since 2005, there has
been a strong push for harmonization of accounting standards and principles with
the mandatory adoption of International Financial Reporting Standards (IFRS) for
publicly traded firms, which largely coincides with U.S. GAAP. Both U.S. GAAP
and IFRS require parent companies to consolidate controlled subsidiaries. IFRS
standards require the parent to consolidate the entity if there is de facto control,
which is interpreted as the parent owning a stake of 20% or more (see Appendix B).

Our 2015 cross-sectional sample of ownership links comprises 14,353 subsidiary-
parent relations involving 20,616 listed companies. We drop 4,537 links where ISIN
codes are missing. We expand the sample going back 16 years (2000-2015) and
obtain a panel of 54,917 link-year observations based on ownership links of publicly

6 Bureau van Dijk’s Orbis database provides owner and subsidiary links for more than 40 million
public and private companies. The data are collected from different data sources including the SEC
Edgar files for US listed companies, firms’ annual reports, firms’ websites, and direct solicitations.
Orbis relies on a network of 77 local data providers to collect international ownership data.
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listed parent companies that effectively directly or indirectly control at least 20%
percentage of the equity of publicly listed subsidiaries.7

3.2.2. Earnings surprises

We collect earnings announcement dates, realized earnings per share, and analysts’
earnings forecasts, as provided by the I/B/E/S U.S. and International files.8 We
follow the accounting and finance literature by defining earnings surprises as the
difference between the announced earnings and the analysts’ forecasts from the
period prior to the announcement. Following dellaVigna2009, we take each analyst’s
most recent forecast prior to the announcement provided that the forecast is between
180 and 3 days before the announcement (to avoid recent forecasts being affected
by leakage of information on realized earnings). Our earnings forecast is the median
of all analysts’ forecasts.9 We scale the difference between the realized earnings and
the median analyst forecast by the share price taken five trading days prior to the
announcement.10 Thus, our estimate of the earnings surprise for firm i on day can
be written as:

Surprisei,=
(actual earningsi, −median forcasti,[−180+;−3])

pricei,−5

The variable Top Two Quantilesi, which is the independent variable of interest, is
defined following dellaVigna2009 :

Top Two Quantiles
i

=

{
1, Surprisei, ∈ {Q10;Q11}

0, Surprisei, ∈ {Q1;Q2}

The variable Surprisei distribution is split into 11 quantiles Q, with Q6 being the
quantile with a Surprisei closed to zero, [Q7;Q11] the quantiles with positive
Surprisei, and [Q1;Q5] the quantiles with negative Surprisei.

As we work with a global sample, we convert all quantities to USD by means
of daily exchange rates from Datastream. We delete the observations with extreme
earnings surprises (absolute value greater than one). We focus on the annual earn-

7 We correct the data for potential mistakes; e.g. we delete the link-year observations prior to the
IPO year, and after the delisting and full takeover year. IPO and delisting dates are collected from
BvD Amadeus and Datastream. Takeovers dates are collected from BvD Zephyr as it has common
identifiers with the Orbis database. We also retrieve all historical ownership links available in the
Orbis Historical files related to companies involved in the sample of cross sectional links.

8 We link the Bureau van Dijk Orbis information to Datastream and I/B/E/S databases using
the ISIN identifier.

9 Considering the median analyst forecast gives no weight to analysts that perform poorly at
issuing earnings forecasts.

10 An alternative methodology scales forecast error by the standard deviation of earnings fore-
casts, but this necessitates at least two analysts following a company, which is not always the case,
especially for subsidiaries.
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ings announcement because the practice of quarterly earnings announcements is not
universally mandatory, and companies subject to IFRS around the world are re-
quired to announce their earnings on an annual basis Hung, Li and Wang (2014).11

In an international context, most studies find that annual earnings announcements
are informative, especially for firms in countries with higher quality earnings and
with stronger investor protection institutions (DeFond, Hung and Trezevant, 2007),
and after firms cross-listed in the U.S. (Bailey, Karolyi and Salva, 2006).

3.2.3. Investors’ reactions

The stock return at an earnings announcement represents the change in a firm’s
valuation induced by investors’ buying and selling transactions triggered by the
difference in earnings relative to expectations. We compute cumulative abnormal
returns for different windows at the date j of parent’s and subsidiary’s earnings
announcement for each set of investors - where i = {p, s}, p stands for the parent
and s for the subsidiary. We download daily returns from Datastream and denote
ri,t as the returns of the share of a company i on day t. We calculate cumulative
abnormal returns, BHARi,j [j; j + T ] , over a [i; i + T ] window as buy-and-hold
returns:

BHARi,j [i; i+ T ] =
i+T∏
t=i

(1 + ri,t )− 1− β̂i,t
[
i+T∏
t=i

(1 + rm,t )− 1

]
,

where rm,t is the daily market portfolio return. β̂i,t are obtained by regressing
individual returns on the MSCI World 600 index returns for an estimation window
[−300;−46] . We drop the announcements for which we have less than 40 days of
stock price data for the estimation period.

For each pair of parent p and subsidiary s in each year t of the sample period,
we study two sets of investor reactions at two earnings announcement dates, ′p and
′s, yielding a total of four reaction-announcement observations in each year.

Our main test is captured by the following equation:

BHARi,j [j; j + T ] = δ Surprise Top Two Quantilesi,j

+ ’ Firm Controlsi,j+ Θ Link Controlsp,s,j+αp,s+bj+εi,j

11 As of today, 114 countries have converged to IFRS (see Appendix B for more details). In
many countries, the usefulness of mandatory reporting of quarterly earnings has been questioned,
as they are believed to strengthen a short-term focus at the expense of the long run. E.g. the
Interim Management Statements, introduced in 2007 in the UK, were abandoned in 2014. In 2013,
the European Commission amended its Transparency Directive stating that quarterly financial
information is not necessary for investor protection.
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where the vector Firm Controlsi,j comprises the firm characteristics including the
log of market capitalization, the log of analyst coverage, the market-to-book ra-
tio, and the Amihud (2002) illiquidity measure. Link Controlsp,s,i is a vector of a
pair (p, s) characteristics including the companies’ relative market size, percentage
of common analysts, percentage of control held by the parent, a dummy variable
indicating a direct ownership relation, and dummy variables equaling one if the par-
ent and subsidiary are located in the same country, and have part of their name
in common, respectively. We also include industry and time (year, month, day-
of-the-week) fixed effects (b

i
), and in some specifications pair (parent-subsidiary)

industry fixed effects12 or link fixed effects (ap,s). The dependent variable BHARi,′i

is calculated by type of investor (i.e. p or s), each of which is expected to re-
spond to the surprise earnings announcements of p or s (at ′p or ′s). We therefore
examine four cases: parents’ investor reactions to the parent companies’ announce-
ments (BHARp,′p), subsidiaries’ investor reactions to subsidiaries’ announcements
(BHARs,′s), parents’ investor reactions to subsidiaries’ announcements (BHARp,′s),
and subsidiaries’ investor reactions to parents’ announcements (BHARs,′p).

3.3. Description of the sample

3.3.1. Geographic breakdown

The geographical distribution of parents and subsidiaries spans 75 countries. We par-
tition these countries into six categories, in addition to the U.S. and Great Britain.
The category ‘Asia’ includes China, Hong Kong, Korea, Indonesia, Japan, Myan-
mar, Singapore, Philippine, India, Singapore, and Thailand. The category ‘Europe’
includes Albania, Austria, Belgium, Croatia, Cyprus, Czech Republic, Germany,
Denmark, Spain, Finland, France, Ireland, Greece, Hungary, Italy, Lithuania, Lux-
embourg, The Netherlands, Norway, Poland, Portugal, Romania, Russia, Slovakia,
Sweden, Switzerland, and Ukraine. The ‘Americas’ comprises Canada, Latin Amer-
ica, and Caribbean islands. The group Middle East includes Israel, Turkey, Lebanon,
Oman, and Saudi Arabia. AU/NZ stands for Australia and New Zeland.

55% of the business groups around the world are from Asia. Within the Asian
groups, 58% are Japanese, about 10% are Chinese (including Hong Kong), 13% are
Korean, and the remainder is from India (6%), Singapore (4%), Thailand (4%),
Myanmar (4%) and Indonesia (2%). Western continental Europe stands for 16% of
all the corporate groups (globally), the U.S. for 11%, the Great Britain for 4% and
the rest of the world for 14%.

12 This way, we control for the fact that the different industries can be more strongly or weakly
connected through customer or supplier trade flows, as argued by Ahern and Harford (2014).
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[Insert table 3.1 here]

3.3.2. Descriptive statistics

Table 3.2 reports descriptive statistics of the main explanatory and control variables.
Means (medians) of various firm characteristics are reported for the subsamples of
parents, subsidiaries, and parent-subsidiary pairs. We provide a complete list of
variable definitions in Appendix A. Parents (subsidiaries) are on average followed
by 14 (8) analysts. The average (median) size of the subsidiary represents 41%
(12%) of the average (median) parent.

Parent company’s stocks are more liquid than the subsidiaries’, which have on
average a lower free float. The average parent (subsidiary) has 25 (13) institutional
investors, which control 16% (11%) of the average parent (subsidiary). Institutional
investors are identified using Bureau van Dijk Orbis and include mutual funds,
pension funds, hedge funds, venture capital and private equity funds, banks and
insurance companies that own between 0.1% and 20% of the equity. 38% of the par-
ents and subsidiaries have at least one common institutional investor. On average,
they have four common owners.

The average parent-subsidiary structures are geographically focused (72% of the
links are in the same country), diversified (58% operate in different industries), and
27% share part of the corporate name. The average ownership stake by the parent
in the subsidiary amounts to 49% and the relative market value of the subsidiary
is 41%, such as the average subsidiary represents 20% (0.49*0.41) of the parent’s
value, which is economically important enough to expect investors to react to the
earnings release of the affiliated entity.

[Insert table 3.2 here]

3.4. Empirical results

In this section, we focus first on parents’ and subsidiaries’ investor reactions to
the earnings announcements of their own firms as well as to those of the affiliated
companies. We then examine the effect of relative announcement timing on share
prices in order to understand when (if at all) information is incorporated into stock
prices.

3.4.1. Investor Reactions to Earnings Announcements

A parent’s earnings announcement contains information on its various operations,
including those of its subsidiaries, such that the parent’s announcement conveys
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information on the business group, relevant to both the parent’s and subsidiaries’
investors. Similarly, when a subsidiary announces its earnings first, the market
receives predictive information about part of a parent’s consolidated future earnings.

In table 3.3, we regress investor reactions on announcements of earnings surprises
belonging to the top and bottom quantiles of their distribution. The parameter es-
timate of Surprise Top Two Quantiles measures the returns to good news (top two
quantiles) relative to bad news (bottom two quantiles) and we expect the coefficient
to be positively correlated with the investor reaction. Our empirical setting with two
sets of investors and two earnings events per year enables us to study the investor
reaction to the earnings announcement for four combinations of investor reaction-
firm announcement. We examine the cases when firms announce their earnings on
the same day and when either the parent or the subsidiary announces first. For
each combination, we examine, controlling for company’s characteristics and indus-
try (SIC-2) fixed effects, at the immediate and the delayed response to the event
day which we label day 0: windows [0;1] and [2;60], respectively. For models that
test investor reactions to the earnings surprise of the affiliated company, we include
(i) characteristics of that affiliated company (firm size, analyst coverage, market-
to-book (Q), and stock illiquidity), (ii) link (parent-subsidiary) control variables
(including the parent’s ownership percentage in the subsidiary, the percentage of
common analysts, the presence of common institutional investors, and the size of
subsidiary relative to the parent’s), (iii) pair (parent-subsidiary) industry fixed ef-
fects that account for unobserved heterogeneity not only related to these firms’ own
industries but also to combination of industries wherein the parent and its subsidiary
operate and (iv) time-independent characteristics of the links (dummies for a parent
and subsidiary being located in the same country, operating in the same industry, or
bearing a common name). This specification accounts for the endogenous formation
of business groups, driven by unobserved complementarities, synergies, or inade-
quacies between industries. We include year, month, and day-of-the week fixed
effects, in order to rule out the effects of business cycles, within-year seasonality,
day-of-the-week inattention, and report robust standard errors.

Table 3.3 presents the results of the share price reactions: Buy-and-hold ab-
normal returns at the announcement period [0;1] and the subsequent period [2;60]
measuring the post-earnings announcement drift (PEAD). We examine whether par-
ent’s and subsidiaries’ investors react differently to the announcement of their own
firm and the affiliated firm. Columns (1) and (2) report the parent’s investor re-
action to the parent’s own announcement. We find a strong, immediate positive
reaction of 1.51%, and a PEAD not significantly different from zero. The parent’s
investor reaction to its subsidiary’s surprise earnings announcements are shown in
columns (3) and (4): These investors incorporate the information released by the
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subsidiary into the parent company’s share price, although some of the information
is incorporated with delay (at the 10% level, we find a PEAD of 0.8%). Columns
(5) and (6) reveal that the subsidiary’s investors react to the subsidiary’s earnings
announcement. Half of the price reaction takes place immediately and the other
half up to 60 trading days after the announcement. The PEAD is economically and
statistically significant and robust to the subsidiary’s controls.

In sum, our results support the fact that parent’s and subsidiary’s investors do
not react in the same way to information released by the affiliated entity. In contrast
to the parent’s investors, subsidiary’s investors do not incorporate information on
the affiliated firm into their share prices. This violation of the efficient market hy-
pothesis may follow from a lack of investor sophistication (inattention) or alternative
explanations that we explore further in the next section.

[Insert table 3.3 here]

3.4.2. Relative announcement timing and information incor-

poration

We dissect our sample into three subsamples based on different announcement timing
situations, respectively the case where the parent and its subsidiary release their
earnings on the same day, where the parent announces before the subsidiary, and
where the subsidiary announces first. For most parents and subsidiaries (about
84%) within a pair, the financial year ends coincide (table 3.4). Of these pairs, only
16% announce their annual earnings on the same day. For 47%, the subsidiary’s
earnings announcement is scheduled before that of the parent; and for 37%, the
subsidiary releases its earnings subsequent to the parent. When the subsidiary is
the first announcer, the parent announces on average (median) 13 (7) calendar days
afterward. When the parent is the first announcer, the subsidiary’s announcement
is scheduled 23 days later (median 14 days).

[Insert table 3.4 here]

For the cases where parent and subsidiary do not announce on the same day,
we perform four different tests: we measure the parents’ and subsidiaries’ investor
reactions to the announcements of their own firms, and their reactions to the an-
nouncements of the affiliated firms. In each setting, we study investor reaction or
inattention, and estimate immediate and delayed reactions to the earnings surprises.

Are the earnings reported by affiliated entities correlated?

Before embarking on how the earnings announcements are received by the various
types of investors, we verify whether the size of the earnings reported by parent
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and bidder are correlated. We find strong correlations in regressions of the par-
ents’ (subsidiaries’) earnings surprises (belonging to the top two quantiles of their
distribution) on the subsidiaries’ (parents’) earnings surprises (also in the top two
quantiles) when the subsidiary (parent) is announcing first: 0.62 (0.58). Repeating
these regressions with the actual earnings of the parents and subsidiaries confirms
these strong relations.13 We then turn to table 3.5 where we study whether these
relations are upheld when controlling for link (parent-subsidiary) controls, pair SIC-
2 industry fixed effects, and year, month, day-of-the-week fixed effects. In models
(1) and (2), we examine the case of the subsidiary releasing its earnings first and
we regress the earnings reported by the parent on those released by the subsidiary.
We confirm that parent’s actual earnings are positively and significantly related to
the subsidiary’s actual earnings. The parent’s earnings surprises (belonging to the
Top Two Quantiles) increase by about 20% when the subsidiary earnings surprise
also belong to the Top Two Quantiles. In models (3) and (4), we perform the same
tests for the parent announcing prior to the subsidiary and find a similar and strong
relation.

These results suggest that actual earnings released by the two companies matter
for the affiliate company and that the magnitude of the two earnings surprises are
positively related. Hence, good news released by the first announcer predicts good
news for the second announcing company, suggesting that investors in the second
announcing company should infer information about news to be released by the
second announcer.

[Insert table 3.5 here]

Parent and subsidiary announce on the same day

table 3.6 reports the average immediate and delayed reactions of parent’s and sub-
sidiary’s investors to same-day earnings announcements. Both the parent’s and
subsidiary’s investors instantaneously react to the announcement of their respective
companies in models (1) and (5). Consistent with market efficiency, the reaction
is immediate and there is no post-earnings announcement drift (Models (3) and
(7)). The results remain unchanged when we control for firm characteristics such
as stock illiquidity, firm size, analyst coverage, and industry and time (year, month,
day-of-the-week) fixed effects (see Models (2), (4), (6) and (8)). As the stock price
reactions may also reflect the incorporation of information about the affiliated com-
pany given that the announcements coincide, we cannot identify whether the stock
price reactions are driven by information released by the parent, the subsidiary, or

13 Firms affiliated through ownership connections may also be linked through an exchange of
labor, called internal labor markets (Faccio and O’Brien, 2017).
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both. Therefore, we turn to the cases where the parent and the subsidiary disclose
their earnings at distinct moments in time.

[Insert table 3.6 here]

The parent announces first

Parent’s investor reactions. When the parent releases its earnings before the
subsidiary, the parent’s investors could react twice in case the second announcement
also contains new or previously unpriced information. We find that parent’s investors
strongly react to their own earnings surprises, with a statistically significant BHAR
of almost 1% on the announcement day (table 3.7, Panel A, Model 1) and that there
is no delayed stock price reaction (Model 3). These results are robust to including
variables capturing illiquidity, firm size, Tobin’s Q, and the number of analysts, link
controls (subsidiary-parent relative market value, percentage of control held by the
parent, percentage of common analysts, a dummy capturing the type of ownership
link (direct or indirect), and dummy variables equal to one if parent and subsidiary
are located in the same country, if they share part of a corporate name, and if
common institutional investors own a stake in both entities) and fixed effects (firm-
industry, pair industry, and year, month, and day-of-the week).

As a parent’s earnings reflect the consolidated earnings from its listed and non-
listed subsidiaries, the stock price reaction at the announcement is expected to fully
incorporate all relevant information. Still, we show that parent’s investors do also
react to the subsequent release of surprise information by the subsidiary (Model
(5)). This result implies that the uncertainty about the drivers of the earnings
surprise at the parent level is partly resolved when the subsidiary discloses earnings
surprises and that this additional information about parent’s earnings disaggregation
is still valuable to the parent’s investors. Extending the controls in Model (6) with
parent firm characteristics, and pair industry fixed effects yields similar results. The
parent’s investors hence react instantaneously to the disclosure of earnings surprises
of both the parent and the subsidiary and there is no evidence of any delayed reaction
when the parent is the first announcer (Models (7) and (8)).

News related to complex ownership links may require more effort to process
as opposed to news from stand-alone firms. Similarly, news from geographically
and operationally diversified firms may also be more difficult to collect and ana-
lyze. A subsidiary’s earnings surprise announcement sheds light on the breakdown
of the parent’s performance. The total parent’s investor reaction is about 1.51%
(=1.17%+0.34%; models (1) and (5), and similar numbers are obtained in models
(2) and (6) which combine to 1.55%). Hence, 77% (=1.17%/1.51%) of the total
information is processed at the parent’s announcement and 23% at the subsidiary’s.
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These combined returns are close to those triggered by the parent’s investor reactions
when the earnings surprise announcements are made by the parent and subsidiary
on the same day (1.63%, Model (1) in Table 6). The results remain qualitatively the
same when we control for the parent’s and link characteristics, and pair industry
fixed effects (columns (2) and (6)).

To sum up, when the parent releases its earnings first, its investors react both
to their own firm’s earnings announcements and to those of the subsidiary, which
implies that the latter announcement still contains some additional information not
yet incorporated in the parent’s share price. This finding supports the enhanced
transparency hypothesis for the parent’s investors.

[Insert table 3.7 here]

Subsidiary’s investor reactions. In panel B of table 3.7, we test whether the
subsidiary’s investors react to the information released by the parent when it dis-
closes prior to its subsidiary. As subsidiary’s earnings are consolidated in the parent’s
earnings, it would be rational for subsidiary’s investors to immediately incorporate
earnings surprise information released by the parent into the subsidiary’s stock price.
The reason why a subsidiary’s stock price is to react is that (i) the parent’s and sub-
sidiary’s earnings are strongly correlated (see above), (ii) the subsidiary’s market
capitalization is large relative to the parent’s (on average 41%), and (iii) the par-
ent’s ownership stake in the subsidiary is on average 49%. Therefore, the effect of
the announcement on a subsidiary’s stock price ought to take the above effects into
account multiplied by the probability that the surprise earnings at the consolidated
level are partially induced by this specific subsidiary’s earnings. However, we do
not find any economically or statistically significant subsidiary’s price reaction to
the parent’s announcement – neither immediately (Models (1) and (2)) nor with
a delay (Models (3) and (4)). The subsidiary’s investors only react to their own
firm’s earnings announcements.14 Then, the response is both immediate (2.5% in
Models (5) and (6)), and with delay (Models (7) and (8)). In contrast to parent’s
investors, the subsidiary’s investors only react to the subsidiary’s announcement,
ignoring the predictive information released at the parent level. This lack of stock
price reaction implies that the subsidiary’s investors fail to see how their entity is
embedded in the business group, suggesting that subsidiary’s investors are mostly
unaware of ownership links.

14 It could be rational for the subsidiary’s investors not to react to the prior parent’s announce-
ment if the subsidiary’s contribution to the parent (relative size x ownership stake) is small. As
a robustness test, we therefore exclude the subsidiaries with small contributions and only retain
the case with a contribution of at least 20%, 30% and 40%. We still do not find any subsidiary
stock price reaction to the parent’s announcement. We then also include interaction variables of
the above measurements of contribution and the Top Two Quantiles dummy (for the parent), and
also do not find statistical significance.
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To sum up, in the case where the parent announces first, the parent’s investors in-
corporate information beyond that of the parent into the share prices, which implies
that the subsidiary’s earnings announcement adds value and enhances the trans-
parency about the parent company. The subsidiary’s investors only react to the
information of the subsidiary itself and seem to be inattentive towards predictive
surprise news from the parent (which supports the inattention hypothesis).

The subsidiary announces first

We now turn to the case where a subsidiary’s earnings announcement is scheduled
prior to that of the parent. We expect that the subsidiary also conveys predictive
information for the parent’s investors. The signal would be particularly informative
when the subsidiary’s earnings constitute a large part of the parent’s consolidated
earnings. Thus, we expect the parent’s investors to react twice: first, at the sub-
sidiary’s earnings surprise announcement, and then at the parent’s disclosure. We
expect the subsidiary’s investors to respond to the disclosure of their own firm but
not to that of the parent because, in principle, all relevant information for the sub-
sidiary’s investors is already released at this first announcement date.

Parent’s investor reactions. Panel A of table 3.8 reports the parent’s investor
reaction to the subsidiary’s and parent’s earnings surprises when the subsidiary
announces first. At the subsidiary’s announcement, the parent’s stock prices im-
mediately react by on average 0.4% (Model (1)), but most of the information is
processed with delay over the period [2;60] days as the stock prices then still in-
crease by 2.8% (Models (3) and (4)). At its own (subsequent) announcement, the
parent’s stock prices immediately react (by 1.2% in Models (5) and (6)), but again
keep adjusting over the subsequent period (Models (7) and (8) exhibit a significantly
positive PEAD of almost 2%).

Our findings highlight that when the subsidiary announces first, the parent’s
investors exhibit heterogeneous behaviors: they react with delay to both their own
earnings announcements and those of the affiliated company. This suggests that at
least some investors are not aware of the ownership connection with the subsidiary,
or are unable to swiftly interpret information related to corporate complexity. We
investigate these two potential mechanisms below, in table 3.9 and 3.10.

[Insert table 3.8 here]

Subsidiary’s investor reactions. Panel B of table 3.8 reveals that at a sub-
sidiary’s announcement, its stock price on average immediately reacts (by 2.5%) to
the unexpected positive news (Models (1) and (2)), and keeps adjusting upwards
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over the subsequent period (Models (3) and (4)). Most of the information is hence
seeping in the stock prices with a delay. It should be noted that the PEAD is not
induced by the second announcement (see robustness tests in Section 4.4). Models
(5) to (6) show that the subsidiary’s stock price does not immediately respond to
the parent’s surprise earnings announcement (which occurs at a stage subsequent to
those of the subsidiaries) but only do so with a delay.

There are several reasons why unawareness of ownership links may be more se-
vere for a subsidiary’s investor. Whereas a parent investor has indirectly invested
in the subsidiary whose earnings contribute to the parent’s results, a subsidiary’s
investor has usually not invested in the parent. Moreover, it is probably easier to
have a broad picture of a complex group when investing in the head rather than
in a part of the group. Parents release earnings that consolidate the earnings of
the publicly listed subsidiary and of the privately-owned subsidiaries and divisions
for which no public separate earnings announcement is required. Hence, while it
may be relatively straightforward to incorporate a subsidiary’s information into the
share price of the parent, it generally requires more sophisticated analysis to do the
inverse and interpret the impact of earnings information of the parent (which com-
prises information of the network connections) on a subsidiary’s share price. From
the point of view of a subsidiary’s outside investors, although the parent’s news is
disclosed first and contains predictive information about the subsidiary’s earnings,
this information may not be easy to disentangle from other entities’ performance.
Another reason for the absence of a subsidiary’s share price response to the parent’s
earnings announcement may be related to lower liquidity of the subsidiary’s stock
because of more concentrated ownership and a smaller free float, which may coincide
with fewer institutional investors. If a majority of the shareholders in the subsidiary
are non-sophisticated investors, the reaction to announcements, especially for com-
plicated firms, may not happen or may be understandably delayed – a point we will
revisit in the next section.

Overall, our results highlight that when a subsidiary announces first, the infor-
mation value seems blurred and more difficult to understand, and hence triggers
share price reactions with a delay.

3.4.3. Channels of investor unawareness

In this subsection, we focus on parent’s investor reaction to the subsidiary’s an-
nouncement when the subsidiary releases its earnings first, and we investigate whether
firm complexity or heterogeneity in investors’ sophistication may explain why infor-
mation is incorporated with delay.15

15 We also test the subsidiary’s investor reaction to the parent’s announcement when the parent
releases its earnings first. We find that the absence of subsidiary’s investor reaction is not influenced
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3.4.4. Corporate complexity

Panel A of table 3.9 reports a delay in the parent’s stock price reaction to the
subsidiary’s announcement when the parent and the subsidiary are not located in
the same country. Similarly, in Panel B, we find that parent’s investors immediately
and significantly react to directly owned subsidiaries (while part of the information
is also priced later), but when the subsidiary is controlled through several layers of
intermediate firms, the parent’s investors only react to subsidiary’s earnings surprise
with delay. The results in Panel A and B suggest that the complexity induced by
geographical diversification and by indirect ownership makes part of investors more
inattentive to information within the network.

When the parent and subsidiary share part of their corporate names, the link
between these firms should be easier to identify. Still, Panel C shows that the
reactions to the earnings announcements are similar whatever subsidiaries’ name.
In Panel D, we distinguish between the cases where the parent controls more or less
than 50% of the subsidiary’ equity and the results are also similar.

[Insert table 3.9 here]

3.4.5. Investor sophistication

Abnormal returns around earnings announcements result from investors modifying
their holding positions in reaction to firms’ prospects. Investors are more likely
to incorporate information when they are sophisticated and professional investors
closely following the company. However, even institutions can be passive investors
who do not closely manage their portfolio (Appel, Gormley and Keim, 2016). We test
this hypothesis by relating the parent’s delayed reaction to the subsidiary’s release
of predictive information in the context of the presence of institutional and common
owners. 57% of parents and 50% of subsidiaries have at least one institutional
investor. Collectively, institutional investors have a 16% stake in the parent, and
own 11% of the subsidiary. Parent’s investors who also invest in the subsidiary hold
on average 4.5% in the subsidiary.

In table 3.10, panel A, besides controlling for strategic ownership (held by families
and governments), we also control for institutional investors which we partition
into three categories: mutual funds, active investors (private equity funds, venture
capital funds, and hedge funds), and banks and insurance companies (including other
financial firms). We find that our previous results remain qualitatively unchanged.
In table 3.10, panel B, we examine the effect of common institutional owners (who
own shares in both parent and subsidiary) on the immediate and delayed reactions

by the characteristics of the corporate network and the level of subsidiary’s investor sophistication.
This is why we do not show the tables equivalent to tables 9-13 for this specific case.

197



CHAPTER 3. ARE INVESTORS AWARE OF OWNERSHIP CONNECTIONS?

to subsidiaries’ announcement. Common institutional owners are likely to be more
aware of ownership ties. As in Panel A, we divide common institutional owners
into three categories, and find that common institutional owners do not affect stock
price reactions. Still, active investors’ common ownership (private equity funds,
venture capital funds, and hedge funds) is positively related to abnormal returns
at the announcement, but does not reduce the post earnings announcement drift.
Distinguishing between local institutional investors and US institutions does not
affect the results. One potential explanation for our results of persistent PEAD
could be that business groups, due to their complexity and relative opacity, do not
attract enough transient institutional investors to trade away PEAD.

Overall, our analysis suggests that investors have heterogeneous abilities to de-
tect ownership connections. Institutional investors do not seem to be smarter in-
vestors, the exception being common active owners, who contribute to accelerate
incorporation of information at the subsidiary’s earnings announcement.16

[Insert table 3.10 here]

3.5. Robustness Checks

3.5.1. Endogenous strategic announcement timing

The strategic timing literature posits that managers can exploit investor inatten-
tion by scheduling their earnings announcements. If the managers of parents and
subsidiaries know that the immediate and delayed stock price responses will dif-
fer based on which of the affiliated companies first announces positive or negative
surprises, they may set up relative announcement timing strategies and coordinate
their announcements. Managers could schedule the announcement of good-news-
subsidiaries first, and bad-news-subsidiaries after the parent’s announcement. By
means of Heckman sample selection models, we test possible strategic timing by
examining whether stock price reactions to earnings surprises (stage 2 in the models
of table 3.11) are affected by announcement timing (stage 1). The results shown
in table 3.11 are robustness tests on the parent’s (columns 1-2) and subsidiary’s
(columns 3-4) investor reactions conditional on the relative announcement timing
(scheduled on the same versus on different days). Columns (5)-(7) show the par-
ent’s investor reactions to the announcement of the subsidiary conditional on the
subsidiary announcing prior to the parent (relative to the inverse case).

16 In table 3.8, we reported that there was no subsidiary’s reaction to the parent’s announce-
ment when this occurred first. When we added to that analysis the institutional ownership of
the subsidiary, the findings do not change. In the average subsidiary, mutual funds, activists, and
banks/insurers own respectively, 4.4%, 1.1%, and 6.0%; for the subsidiaries with a large contribu-
tion to the parent (20% or more), the numbers augment to 7.2%, 1.6% and 9.1%.
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Our findings reveal that the choice to schedule a parent’s and subsidiary’s earn-
ings surprise announcements on the same day does not affect the way the parent’s
and subsidiary’s investors react to the announcements (in columns (2) and (4), re-
spectively): both instantaneous reactions are significantly positive and the long-term
reactions (not shown) are insignificant as we had shown in Table 6. From columns
(1) and (3), we learn that earnings announcements are more likely to be scheduled
on the same day when both firms share few analysts, the subsidiary is relatively
large, the parent owns a larger stake in its subsidiary, the parent and subsidiary do
not have a common owner, they operate in the same country and share part of a
corporate name. Still, the non-significance of Heckman’s lambda reveals that failure
to condition on strategic announcement timing does not affect the results in the
second stage (in the different set-up of the columns (5)-(7), conditioning may have
a small effect).

While we test in columns (1) to (4) the simultaneous versus staggered announce-
ment, we also study the robustness of a parent’s immediate and delayed reaction to
the subsidiary’s earnings announcement subject to the possibly endogenous choice
of scheduling the subsidiary’s announcement first relative to the choice of having
the parent announce first. We find that the parent’s investor reaction remains un-
changed (relative to the findings in Table 7) when controlling for the announcement
timing. In column (5), we report the first stage and find that the choice to sched-
ule the subsidiary’s announcement first mainly depends on the link characteristics
(discussed above).

Overall, we fail to find evidence that strategic timing affects the investor reactions
to the parent’s and subsidiary’s surprise earnings.

[Insert table 3.11 here]

3.5.2. Tunneling and parents’ expropriation behavior

We interpret the absence of a subsidiary’s investor reaction to the surprise earnings
announcement by a parent who announces first, as resulting from investor unaware-
ness of the ownership link. However, an alternative explanation could be fear of
tunneling. The rationale is the following: the parent announces a positive earn-
ings surprise, but even if the subsidiary’s investors are aware of the ownership link
and expect that the positive earnings at the level of the parent result from the
subsidiary, they may be skeptical about whether this news is positive for the sub-
sidiary. A positive earnings surprise could for instance reflect that the parent is
able to extract earnings from the subsidiary by conducting self-dealing transactions
at the expense of the subsidiary’s investors. Therefore, positive earnings surprises
at the parent level may result from expropriation decisions by the parent, leading
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to reduced earnings at the level of the subsidiary. Likewise, an announcement of
negative earnings by the parent may indicate that the parent may be enticed to cor-
rect these negative earnings by subsequently extracting rents from a well-performing
subsidiary. In addition, although we have documented in the section 3.3.2.1 that the
correlation between the reported earnings of the parent and subsidiary is very strong,
it is still important to check whether our results could be due to ‘tunneling’, which
is why we include legal variables as instruments for the potential for expropriation
behavior. We use the Djankov et al. (2008) anti-self-dealing index that measures
the legal protection of minority investors against self-dealing and expropriation by
corporate insiders, and interact the index with the Top Two Quantiles variable.
We find that a subsidiary’s investor reaction to the parent’s surprise earnings an-
nouncements (that are disclosed prior to those of the subsidiary) are statistically
and economically insignificant.17 We also use an enforcement index by Djankov
et al. (2008) that measures the extent to which contracts are enforced in a court of
law. We re-estimate our models by including the interaction of the surprise earnings
measure with the public enforcement index and do not find any significant relation,
which reduces the possibility that our findings are due to potential tunneling.

In case of inverse tunneling, called propping, subsidiaries’ investors should react
positively to positive earnings surprises at the parent level, as they could expect,
for instance if their own earnings are negative, a capital flow from the parent to the
subsidiary (Bae, Cheon and Kang, 2008). As the number of cases of positive earnings
surprises by parents with listed subsidiaries incurring low or negative earnings is very
small, expected propping is unlikely (or at least may be less anticipated) such that
a statistical test is precluded.

3.5.3. Internal capital markets

The investor response to surprise earnings announcements may depend on the ex-
istence of internal capital markets whereby surpluses in one division are used to
fund capital needs in other divisions.18 For instance, when a subsidiary announces
a positive earnings surprise, this may benefit the entire corporate group as the par-
ent could redistribute excess funds to growth-oriented subsidiaries. The parent’s
response to the positive earnings surprise of the subsidiary could be stronger if the
parent’s performance is poor. Conversely, a negative earnings surprise by the sub-
sidiary may reduce the effectiveness of the internal capital market as redistribution

17 Table is not shown for reasons of parsimony, but is available on request.
18 For the case of Korean business groups, Almeida, Kim and Kim (2015) show that such chaebols

transferred cash from low-growth to high-growth member firms, using cross-firm equity investments.
For the case of Chinese business groups, Fan, Jin and Zheng (2016) show that intra-group capital
flows are most efficient in the absence of conflicts between controlling and minority shareholders
and when external financing constraints are binding.
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by the parent is then more difficult. To address this issue, we examine whether
investors, observing that their own firm has incurred a negative result (and is a first
announcer), react differently to the second announcement (of the affiliated firm).
We include in our regressions the variable Parent Neg. Earnings that equals one
when the parent released negative actual earnings and zero otherwise, and then
study the response by parent’s investors to a positive earnings surprise disclosed by
the subsidiary in a context of growth/value firms (as proxied by Tobin’s Q).

Model (1) of Table 12 confirms the positive price reaction by the parent when the
subsidiary’s earnings surprise is in the top two quantiles of its distribution, which
we have shown in Panel A of Table 7. Model (2) reveals that the parent investors’
reaction to the subsidiary’s announcement is much stronger when the parent had
announced negative earnings earlier on, as captured by the interaction term.

We further verify whether a parent’s stock price reaction depends on the invest-
ment opportunities of parent and subsidiary, as proxied by their market-to-book
ratios (Q). In model (3), we interact a parent’s negative earnings with the sub-
sidiary’s Top Two Quantiles dummy and the subsidiary’s Q. We find that this triple
interaction is negative such that the effect of the interaction term Sub. Top Two
Quantiles x Parent neg. earnings declines. The positive response of the parent with
negative earnings to a positive surprise at the subsidiary level is smaller when that
subsidiary has high growth opportunities. The reason could be that the subsidiary
is now required to invest more such that fewer funds can be transferred to the par-
ent and this may come at the detriment of the parent’s and the other subsidiaries’
investment policies.

In Model (4), we run a similar regression but now substitute the subsidiary’s Q
by the difference between the subsidiary’s and parent’s Q (called dQ) and examine
whether the interaction of the parent’s negative earnings with the subsidiary’s pos-
itive surprise is affected by the triple interaction term that includes dQ. We find
similar results in that the positive parent investor response to the subsidiary’s pos-
itive surprise when the parent has negative earnings is smaller when the subsidiary
has high and the parent low growth opportunities (high versus low Q).

These findings suggest that the magnitude of the stock price reaction to a sub-
sidiary’s earnings surprise depends on the parent’s earnings and the growth oppor-
tunities of the subsidiary relative to those of the parent, which in turn suggests that
the existence of internal capital markets could affect price responses.

[Insert table 3.12 here]
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3.5.4. Confounding events

Announcement timing effects and PEAD. When the subsidiary’s announce-
ment is scheduled first, parents on average release their earnings 13 calendar days
later. The delayed parent’s investor reaction to the subsidiary’s announcement (ta-
ble 3.8, Panel A) may not be a post-earnings announcement drift but could be
caused by the earnings announcement of the parent itself, which would misdirect
our conclusions about the parent’s investor ability (not) to perceive ownership con-
nections. In order to address this issue, we first rerun our tests and include a dummy
variable equal to one if the parent announces earnings within the 60 trading days
after the subsidiary’s announcement, which is the period over which we calculated
the PEAD. We find that our results about the parent’s investor reaction are robust
to the inclusion of this contamination dummy (table 3.13, Model (1)).

Second, we rerun the same test on different post-announcement windows with
subsamples unaffected by the subsequent parent’s announcement. For example, ta-
ble 3.13, Model (2) tests the parent’s investor reaction to the subsidiary’s announce-
ment over a 10-day window; the delayed investor reaction is therefore calculated
for a period of [2;10] days and the test is performed only on parent-subsidiary an-
nual announcement observations where the parent announces at least 10 trading
days subsequent to the subsidiary. Models (3), (4) and (5) report similar tests
for the delayed investor reaction calculated over [2;20], [2;30], and [2;40] windows,
respectively whereby the parent does not release its earnings within the aforesaid
windows. As the sample size significantly declines, we do not restrict the sample to
the cases where parent and subsidiary have a common financial year, but add the
dummy variable Same Financial Year. In addition to the usual control variables
(parent’s and link characteristics), we estimate the models by including industry
pair fixed effects and time (year, month, and day-of-the-week) fixed effects. We
find that parent’s investor reactions to the subsidiary’s announcements essentially
remain statistically and economically significant when controlling for announcement
contamination. Furthermore, we confirm that a subsidiary’s earnings surprise is
only gradually priced over time by parent’s investors.

[Insert table 3.13 here]

Multiple parent-subsidiary relations within one corporate network Our
results are not affected by multiple parent-subsidiary relationships within a single
corporate network. First, in less than 5% of our parent-subsidiary links, there is
a parent with more than one listed subsidiaries and within this group we do not
have observations where the subsidiaries make earnings announcements on the same
announcement day that is different form the parent’s. Second, a robustness test
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excluding these cases does not affect the results of tables 6-10.

3.5.5. Analysts’ updating their forecasts after the first an-

nouncement

Analysts are important agents in capital markets in providing in depth analyses of
financial and non-financial information released by firms. Their expertise may be
especially valuable in the case of complex firms to help investors understand the
links between the different entities in the group. When the subsidiary announces its
earnings first, analysts following the parent company should process the subsidiary’s
earnings announcement, and update their forecast to include the newly released
information. Similarly, analysts who follow subsidiaries announcing second should
update their forecast subsequent to the parent’s announcement. Our definition of
earnings surprise is based on the median of the most recent forecasts issued by
analysts following the company, which may not reflect the entire set of available
information, and the heterogeneity of analyst’s forecasts. Analysts who update
their forecast in the 7 days (30 days) following the first announcement (and before
the second announcement, made by the affiliated firm) represent only 2.4% (5.5%)
of all analysts making predictions for the second announcer. These results suggest
that in the vast majority of firms there is no update of the analysts’ forecasts for the
second announcer subsequent to the first announcement, such that financial analysts
provide limited assistance to investors to better understand multiple announcements
in corporate groups.

3.6. Conclusion

We have examined the impact of ownership complexity in business groups on investor
reactions when unanticipated information on earnings by affiliated firms is released.
We label the apex company as the parent that is linked to what we call a listed
‘subsidiary’ and the link is based on direct or indirect equity stakes of at least 20%
(which is a minimal threshold for consolidation under IFRS rules).

When the parent releases its earnings prior to those of the subsidiary, the parent’s
investors react both to the surprise earnings announcement of their own company
and to the subsequent announcement by the subsidiary, which implies that the latter
announcement still contains additional information not yet priced at the parent’s
initial announcement. These findings suggest that the network induces enhanced
transparency for investors who comprehend the ownership links. In contrast, the
subsidiary’s investors only react to the subsidiary’s announcement, ignoring the
predictive information released at the parent’s level at an earlier stage. This suggests
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that the subsidiary’s investors may be inattentive towards the ownership relation of
the subsidiary with its parent company. When the subsidiary is the first to announce
its unanticipated earnings, both the subsidiary’s and parent’s investors immediately
incorporate this information in the share prices, but do so only partially as there is
a post-earnings announcement drift, which also suggests inattention by part of the
shareholders.

The explanation for these findings is that investors do not or at least not clearly
observe the internal structure of the corporate group. The inattention is worsened
by geographical diversification of affiliated firms and by the use of intermediate
investment vehicles between parent and subsidiary (indirect ownership), but cannot
be explained by strategic timing of the disclosure of earnings surprises (as the timing
of the announcement may be induced by good or bad news), investor inattention
induced by a day-of-the-week effect or seasonality, expropriation of a subsidiary’s
performance by a parent (tunneling), internal capital markets, or synergy-related
explanations across industries. The presence of institutional investors do not seem
to reduce the opacity of group structures, with the exception of active investors
owning shares in both parent and subsidiary companies.

3.7. Tables
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Table 3.1. Geographic Breakdown of Connected Firms around the
World

The table reports the geographic dissection of the parent and subsidiary links. Pairs of publicly
listed companies and subsidiaries are identified by means of ownership links in Bureau van Dijk’s
Orbis database for the period 2000 until 2015. The category Europe includes Albania, Austria,
Belgium, Croatia, Cyprus, Czech Republic, Germany, Denmark, Spain, Finland, France, Ireland,
Greece, Hungary, Italy, Lithuania, Luxembourg, The Netherlands, Norway, Poland, Portugal,
Romania, Russia, Slovakia, Sweden, Switzerland, and Ukraine. Asia comprises China, Hong-
Kong, Korea, India, Indonesia, Japan, Malaysia, Singapore, Thailand, Philippine, Pakistan, and
Taiwan. The Americas include Canada, Latin America, and the Caribbean islands. The group
Middle East includes Israel, Turkey, Lebanon, Oman, and Saudi. AU/NZ stands for Australia
and New Zeeland.

Subsidiary’s Parent’s Region
Region US GB Europe Asia Africa Americas Middle East AU/NZ Total
US 171 2 9 4 0 10 0 0 196
GB 17 16 5 4 4 7 0 1 54
Europe 15 9 235 9 0 9 2 0 279
Asia 14 19 39 1106 1 22 2 3 1206
Africa 5 21 20 1 38 0 1 0 86
Americas 24 10 29 51 3 122 0 3 242
Middle East 2 1 11 3 0 0 61 0 78
AU/NZ 1 1 4 7 3 1 1 22 40
Total 249 79 352 1185 49 171 67 29 2181
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Table 3.2. Descriptive Statistics

The table reports the distributional characteristics of parents and subsidiaries, and parent-
subsidiary links. The sample of link-year observations includes links for which we could match
earnings announcements of the parent and the subsidiary in a given year. Earnings announcement
dates come from I/B/E/S and cover the period from January 2000 until December 2015. All num-
bers are in USD. Detailed variable descriptions and the data sources are provided in Appendix
A.

N. Mean Sd P25 Median P75
Parent Companies’ Characteristics
BHAR(0;1) 7413 0.001 0.050 -0.023 0.000 0.025
BHAR(2;60) 7413 0.000 0.167 -0.091 -0.010 0.077
Surprise 7413 -0.004 0.072 -0.005 0.000 0.005
Market Value (USD million) 7385 11.045 16.825 1.024 3.616 12.296
Q 7378 0.737 0.866 0.266 0.480 0.874
Amihud Illiquidity 6888 0.000 0.002 0.000 0.000 0.000
N. Analysts 7413 13.598 10.540 5.000 12.000 20.000
Has Institutional Owners (%) 7413 56.873 49.529 0.000 100 100
N. Institutional Owners 7413 24.722 35.887 0.000 7.000 37.000
% Institutional Ownership 7413 15.578 21.615 0.000 0.310 26.800
% Mutual Funds 7413 6.925 11.345 0.000 0.850 10.140
% Active Investors 7413 1.453 3.782 0.000 0.000 0.500
% Banks and Insurance 7413 9.380 13.221 0.000 2.120 15.100
% Family Ownership 7413 2.665 8.199 0.000 0.000 2.000
% State Ownership 7413 4.074 11.824 0.000 0.000 0.440
Subsidiaries’ Characteristics
BHAR(0;1) 14353 0.001 0.060 -0.023 0.000 0.024
BHAR(2;60) 14353 -0.000 0.195 -0.103 -0.010 0.083
Surprise 14353 -0.006 0.083 -0.007 0.000 0.005
Market Value (USD million) 14144 3.093 7.657 0.179 0.650 2.303
Q 14115 0.946 1.186 0.302 0.570 1.087
Amihud Illiquidity 7798 0.001 0.008 0.000 0.000 0.000
N. Analysts 14353 7.831 8.289 2.000 5.000 11.000
Has Institutional Owner (%) 14353 50.017 50.002 0.000 100 100
N. Institutional Owners 14353 12.648 22.217 0.000 1.000 17.000
% Institutional Ownership 14353 10.703 17.297 0.000 0.000 16.120
% Mutual Funds 14353 4.794 9.687 0.000 0.000 5.100
% Active Investors 14353 0.970 3.291 0.000 0.000 0.000
% Banks and Insurance 14353 5.793 10.142 0.000 0.000 7.850
% Family Ownership 14353 1.389 4.592 0.000 0.000 0.570
% State Ownership 14353 2.065 7.845 0.000 0.000 0.000
Links Characteristics
Relative Size (%) 14866 41.258 70.454 3.297 12.385 44.942
dQ = (sub’s Q < parent’s Q) 14832 0.327 1.160 -0.114 0.117 0.517
Directly Owned (%) 15117 71.926 44.938 0.000 100 100
% Ownership Parent in Sub. 15117 48.602 22.657 30.000 46.000 60.950
Has a Common Analyst (%) 15112 9.271 29.003 0.000 0.000 0.000
Common Name (%) 15117 26.983 44.389 0.000 0.000 100
Same Industry (%) 15117 42.012 49.359 0.000 0.000 100
Same Country (%) 15117 71.853 44.973 0.000 100.000 100
Has a Common Owner (%) 15117 38.228 48.596 0.000 0.000 100
N. Common Owners 15117 4.477 10.172 0.000 0.000 4.000
% Common Ownership 15117 4.395 10.104 0.000 0.000 3.260
% Common Mutual Funds 15117 0.369 2.265 0.000 0.000 0.000
% Common Active Investors 15117 0.052 0.619 0.000 0.000 0.000
% Common Financial Inst. 15117 1.004 3.695 0.000 0.000 0.120
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Table 3.3. Immediate and Delayed Reactions by Parent’s and
Subsidiary’s Investors

The table presents results on investor reactions to earnings surprises (belonging to the top two
quantiles of the distribution). Buy-and-hold-abnormal returns (BHARs) are calculated using the
market model over the trading day period (−300,−46 days) and are measured over the (0,+1)
and (+2,+60) event windows. Columns (1-4) report results of parent investor reactions to the
parent’s announcement (1-2) and to subsidiary’s announcement (3-4). Columns (5-8) report
results of subsidiary investor reactions to the subsidiary’s announcement (5-6), and to its parent’s
announcement (7-8). Parent (Subsidiary) controls include the parent’s (Subsidiary’s) market
value, the log of analyst coverage, the Tobin’s Q, and the Amihud illiquidity measure. Link
controls are the companies’ relative market value, percentage of common analysts, percentage of
control held by the parent, a direct ownership dummy, dummy variables equal to one if parent
and subsidiary are located in the same country, if they share part of the corporate name, and if
the parent and its subsidiary have a common institutional investor. All specifications include pair
(parent-subsidiary) SIC2 industry fixed effects, and time fixed effects (year, month, and day-of-
the-week). Robust t -statistics are reported between brackets. *, **, and *** indicate significance
at the 10%, 5%, and 1% level, respectively.

Parent investors’ reaction Subsidiary investors’ reaction
P’ announcement S’ announcement S’ announcement P’ announcement
[0;1] [2;60] [0;1] [2;60] [0;1] [2;60] [0;1] [2;60]
(1) (2) (3) (4) (5) (6) (7) (8)

Announcer Top Two Quantiles 0.0151*** 0.0079 0.0024** 0.0080* 0.0218*** 0.0256*** 0.0013 0.0109
(7.191) (1.102) (2.301) (1.675) (8.074) (3.171) (0.717) (1.433)

Same Day 0.0027 -0.0133 0.0003 0.0084 -0.0001 0.0036 -0.0020 -0.0024
(0.825) (-1.234) (0.118) (0.951) (-0.034) (0.281) (-0.589) (-0.188)

Subsidiary First -0.0021 -0.0047 -0.0000 0.0125* 0.0050 0.0148 0.0013 -0.0201**
(-0.824) (-0.569) (-0.019) (1.957) (1.588) (1.579) (0.585) (-2.156)

Same Fiscal Year 0.0045 -0.0145 -0.0004 0.0098 -0.0008 -0.0025 0.0066** 0.0186
(1.179) (-1.186) (-0.222) (1.161) (-0.162) (-0.223) (1.998) (1.387)

Amihud Illiquidity 2.1465 1.1290 -0.1748 4.5949* 0.1518 -0.7623* -0.0880 -1.3678***
(1.296) (0.532) (-0.377) (1.796) (1.006) (-1.652) (-0.264) (-3.266)

Market Value 0.0019** 0.0115*** -0.0002 0.0076*** 0.0032** 0.0236*** 0.0001 0.0169***
(1.970) (3.858) (-0.378) (3.074) (2.247) (7.051) (0.174) (4.218)

Q -0.0015 0.0106* 0.0003 0.0124*** 0.0025 0.0090* 0.0034 0.0037
(-0.738) (1.670) (0.379) (3.539) (1.395) (1.903) (1.331) (0.597)

N. Analysts -0.0015 -0.0202*** -0.0002 -0.0096** -0.0062** -0.0319*** 0.0014 -0.0089
(-0.934) (-3.607) (-0.270) (-2.447) (-2.482) (-4.951) (0.882) (-1.251)

Relative Market Value 0.0002 0.0072 -0.0002 -0.0150**
(0.159) (1.089) (-0.152) (-2.389)

Has a Common Owner 0.0002 0.0034 -0.0021 0.0028
(0.108) (0.493) (-0.731) (0.241)

% Common Analysts 0.0211* 0.0402 -0.0170 -0.1010
(1.699) (0.774) (-1.240) (-1.587)

% Ownership Parent in Sub. 0.0000 0.0000 -0.0000 -0.0000
(0.437) (0.173) (-0.844) (-0.031)

Common Name 0.0015 0.0060 -0.0025 -0.0093
(1.011) (0.839) (-0.938) (-0.881)

Directly Owned -0.0011 -0.0095 0.0029 -0.0117
(-0.659) (-1.254) (1.029) (-0.961)

Same Country -0.0010 0.0112 0.0035 0.0061
(-0.584) (1.401) (1.271) (0.535)

Subsidiary Industry FE No No No No Yes Yes No No
Parent Industry FE Yes Yes No No No No No No
Pair Industry FE No Yes Yes Yes No No Yes Yes
Year+Month+Day FE Yes Yes Yes Yes Yes Yes Yes Yes
R2 0.038 0.105 0.014 0.119 0.034 0.140 0.073 0.167
N 2682 2682 5331 5331 3031 3031 3023 3023
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Table 3.4. Calendar Days Distance between Parent and Subsidiary
Announcements

The table reports the distribution of time distance, in calendar days, between a parent’s earnings
announcement and its subsidiary in a given year. The sample is partitioned into (i) link-year
observations where the parent and its subsidiary close their financial year on the same date and
(ii) link-year observations where the parent and its subsidiaries do not. The samples are then
further partitioned into three subsamples: (i) the parent and subsidiary make their earnings
announcement on the same day, (ii) the subsidiary releases its earnings information first, and (iii)
the parent releases its earnings first.

N. Obs. Mean Sd P25 Median P75

Parent and Subsidiary (with a link) with the Same Financial Year
Same Day 1841 0 0 0 0 0
Subsidiary First 5523 12.9 17.9 2 7 15
Parent First 4337 22.6 28.5 6 14 28

Parent and Subsidiary (with a link) with a different Financial Year
Same Day 4 0 0 0 0 0
Subsidiary First 1282 101.9 70.6 50 86 141
Parent First 990 142.1 80.7 85 118.5 198
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Table 3.5. Does the Information Released by the First Announcer
Matter?

The table presents OLS estimates and verifies whether information released by the first announcer
is correlated to information released by the second announcement. Columns (1-2) correspond to
the situations where the subsidiary announces first. Column 1 reports results from regression of
the parent’s actual earnings on the subsidiary’s actual earnings. Column 2 reports results from
regression of the parent’s Top Two Quantiles on the subsidiary’s Top Two Quantiles. Columns (3-
4) correspond to the situations where the parent is the first announcer. Column 3 reports results
from regression of the subsidiary’s actual earnings on the parent’s actual earnings. Column 4
reports results from regression of the subsidiary’s Top Two Quantiles on the parent’s Top Two
Quantiles. Parents’ Top Two Quantiles and subsidiary’s Top Two Quantiles are calculated with
respect to the parent’s actual earnings distribution and subsidiary’s actual earnings distribution,
respectively. All models include link controls, pair (parent-subsidiary) industry SIC-2 fixed effects,
and time (year, month and day-of-the-week) fixed effects. Link controls are the companies’ relative
market value, percentage of common analysts, percentage of control held by the parent, a direct
ownership dummy, dummy variables equal to one if parent and subsidiary are located in the same
country, if they share part of the corporate name, and if the parent and its subsidiary have a
common institutional investor. Robust t -statistics are reported between brackets. *, **, and ***
indicate significance at the 10%, 5%, and 1% level, respectively.

Subsidiary Announces First Parent Announces First
Parent

Actual Earnings
ParentTop Two

Quantiles
Subsidiary Actual

Earnings
Subsidiary Top Two

Quantiles
(1) (2) (3) (4)

Subsidiary Actual Earnings 0.3619***
(3.401)

Subsidiary Top Two Quantiles 0.1919***
(5.177)

Parent Actual Earnings 0.0501***
(3.095)

Parent Top Two Quantiles 0.2254***
(4.645)

Relative Market Value -0.1818 0.0119 0.5092*** 0.0679
(-0.870) (0.468) (3.276) (1.637)

% Common Analysts 3.4475** 0.2887 -3.6097*** -0.7197*
(2.295) (0.907) (-2.850) (-1.956)

Has a Common Owner 0.5529*** 0.0863* 0.6935** -0.0284
(2.586) (1.681) (2.445) (-0.450)

% Ownership Parent in Sub. -0.0140** 0.0005 -0.0108** -0.0012
(-2.290) (0.360) (-2.184) (-0.999)

Common Name -0.1923 -0.0013 0.5279** -0.0009
(-1.004) (-0.027) (1.988) (-0.014)

Directly Owned -0.9821*** 0.0395 -1.6978*** 0.0452
(-2.933) (0.641) (-6.419) (0.616)

Same Country 0.7407** 0.1079* -0.6858** -0.0324
(2.368) (1.704) (-2.559) (-0.454)

Pair Industry FE Yes Yes Yes Yes
Year+Month+Day FE Yes Yes Yes Yes
R2 0.193 0.183 0.359 0.099
N 5740 954 4459 673
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Table 3.6. Parent and Subsidiary Announce on Same Day

The table presents results from regressions of the parent and subsidiary investor reactions to
announcements of earnings surprises (belonging to the top two quantiles of their distribution), for
the cases where the parent and its subsidiary close their financial year on the same day and their
earnings announcements take place on the same day. Buy-and-hold-abnormal returns (BHARs)
are calculated using the market model over the trading day period (−300,−46 days) and are
measured over the (0,+1) and (+2,+60) event windows. Columns (1-4) report parent’s investor
reactions to the earnings announcements and columns (5-8) report subsidiary’s investor reactions
to the earnings announcements. Specifications in the even-numbered columns report results with
pair (parent-subsidiary) industry SIC2 fixed-effects. Parent (subsidiary) controls are the parent’s
(subsidiary’s) market value, the log of analyst coverage, the Tobin’s Q, and the Amihud illiquidity
measure. All models include time (year, month, and day-of- the-week) fixed effects. Robust t-
statistics are reported between brackets. *, **, and *** indicate significance at the 10%, 5%, and
1% level, respectively.

Parent investors’ reaction Subsidiary investors’ reaction
P’ announcement S’ announcement S’ announcement P’ announcement
[0;1] [2;60] [0;1] [2;60] [0;1] [2;60] [0;1] [2;60]
(1) (2) (3) (4) (5) (6) (7) (8)

Top Two Quantiles 0.0163*** 0.0166*** 0.0058 -0.0049 0.0224*** 0.0277*** -0.0302 -0.0573*
(3.453) (2.607) (0.358) (-0.228) (3.024) (3.810) (-1.228) (-1.706)

Amihud Illiquidity 0.5996 3.1066** 0.8200* -1.3680*
(1.380) (2.285) (1.855) (-1.833)

Market Value 0.0037 0.0088 0.0018 0.0332
(1.237) (0.861) (0.314) (1.467)

Q 0.0033 -0.0092 -0.0061 0.0117
(1.054) (-1.052) (-0.895) (0.539)

N. Analysts -0.0023 -0.0250 0.0075 -0.0913***
(-0.456) (-1.383) (0.780) (-2.741)

Relative Market Value 0.0038 -0.0129 -0.0108 0.0247
(0.781) (-0.737) (-1.155) (0.756)

Common ownership 0.0020 0.0038 0.0073 0.0055
(0.210) (0.105) (0.533) (0.101)

% Common Analysts -0.0825 -0.0093 -0.0603 -0.1158
(-1.381) (-0.047) (-0.877) (-0.391)

% Ownership Parent in
Sub.

-0.0003 0.0003 0.0004 0.0011

(-1.200) (0.339) (1.018) (1.065)
Common Name 0.0089 0.0043 -0.0115 0.0274

(0.911) (0.157) (-0.987) (0.653)
Directly Owned -0.0174 -0.0426 -0.0093 0.0262

(-1.607) (-1.087) (-0.633) (0.540)
Same Country -0.0068 0.0584 0.0008 -0.1536**

(-0.620) (1.401) (0.060) (-2.000)

Pair Industry FE No Yes No Yes No Yes No Yes
Year+Month+Day FE Yes Yes Yes Yes Yes Yes Yes Yes
R2 0.009 0.010 0.052 0.032 -0.006 0.066 0.119 0.099
N 470 385 470 385 360 291 360 291
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Table 3.7. Parent Announces First

The table presents results from regressions of investors’ reactions to announcements of earnings
surprises (belonging to the top two quantiles of their distribution) for the cases where the parent’s
and its subsidiary’s financial years coincide and the parent releases its earnings prior to the
subsidiary. Panel A reports the parent investor reactions to the announcement by the parent
(columns 1-4), and to the subsidiary’ announcement (columns 5-8). Panel B reports the subsidiary
investor reaction to the parent’s announcement (columns 1-4), and to the announcement of the
subsidiary (columns 5-8). All specifications include year, month, and day-of-the-week fixed-effects.
The even columns include firm controls and firm SIC-2 industry fixed effects for the models of
investor reactions to their own company’s announcement. If models test investors’ reactions to the
affiliated firm’s announcement, they include pair (parent-subsidiary) industry SIC-2 fixed effects,
and parent-subsidiary link controls in addition to firm controls. Parent (subsidiary) controls
include the parent’s (subsidiary’s) market value, the log of analyst coverage, market-to-book
ratio, and the Amihud illiquidity measure. Link controls comprise subsidiary-parent relative
market value, percentage of control held by the parent, percentage of common analysts, a direct
ownership dummy, dummy variables equal to one if parent and subsidiary are located in the same
country, if they share part of a corporate name, and if common institutional investors own a stake
in the parent and the subsidiary, respectively. Robust t-stats are reported between brackets. *,
**, and *** indicate significance at the 10%, 5%, and 1% level, respectively.

Panel A: Parent’s Investor Reactions
Parent investors’ reaction Subsidiary investors’ reaction

P’ announcement S’ announcement S’ announcement P’ announcement
[0;1] [2;60] [0;1] [2;60] [0;1] [2;60] [0;1] [2;60]
(1) (2) (3) (4) (5) (6) (7) (8)

Announcer Top Two
Quantiles

0.0117*** 0.0106** -0.0097 -0.0174 0.0034** 0.0049*** -0.0074 -0.0099

(2.813) (2.551) (-0.697) (-1.211) (2.250) (2.864) (-1.088) (-1.192)
Parent Amihud Illiquidity 4.3948* 0.0375 -0.7923*** 9.7426***

(1.836) (0.027) (-3.624) (12.704)
Parent Market Value -0.0005 0.0089 -0.0027** 0.0136***

(-0.267) (1.420) (-2.517) (2.936)
Parent Q 0.0003 0.0700*** 0.0045** 0.0193**

(0.067) (3.255) (2.145) (1.982)
Parent N. Analysts -0.0016 -0.0054 0.0026 -0.0146

(-0.433) (-0.508) (1.144) (-1.525)

Link Controls No No No No No Yes No Yes
Parent Industry FE No Yes No Yes No No No No
Pair Industry FE No No No No No Yes No Yes
Year+Month+Day FE Yes Yes Yes Yes Yes Yes Yes Yes
R2 0.005 0.080 0.112 0.137 0.007 0.022 0.093 0.114
N 679 668 679 668 1866 1762 1866 1762
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Parent Announces First (Cont’d)

Panel B: Subsidiary’s Investor Reactions
Subsidiary investors’ reactions

Parent’s announcement Subsidiary’s announcement
BHAR [0;1] BHAR [2;60] BHAR [0;1] BHAR [2;60]

(1) (2) (3) (4) (5) (6) (7) (8)

Announcer Top Two
Quantiles

0.0003 -0.0023 0.0028 0.0014 0.0253*** 0.0243*** 0.0562*** 0.0578***

(0.096) (-0.609) (0.204) (0.089) (7.318) (6.168) (4.440) (4.168)
Subsidiary Amihud
Illiquidity

-0.7034 -1.5680*** -0.1369 0.0714

(-1.084) (-2.963) (-0.817) (0.108)
Subsidiary Market Value 0.0021 0.0287*** 0.0042** 0.0180***

(1.061) (2.928) (1.986) (2.981)
Subsidiary Q 0.0012 0.0076 0.0032 0.0156

(0.713) (0.862) (1.100) (1.641)
Subsidiary N. Analysts -0.0029 -0.0160 -0.0054* -0.0357***

(-0.791) (-1.200) (-1.709) (-3.084)

Link Controls No Yes No Yes No No No No
Subsidiary Industry FE No No No No No Yes No Yes
Pair Industry FE No Yes No Yes No No No No
Year+Month+Day FE Yes Yes Yes Yes Yes Yes Yes Yes
R2 -0.001 -0.028 0.159 0.196 0.053 0.063 0.123 0.151
N 871 798 871 798 1133 1129 1133 1129
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Table 3.8. Subsidiary Announces First

The table presents results from regressions of investors’ reactions to earnings announcement of
earnings surprises (belonging to the top two quantiles of their distribution), for the cases where
parent and subsidiary close their financial year on the same date and where the subsidiary re-
leases its earnings first. Panel A reports the parent’s reactions to the subsidiary’s announcement
(columns 1-4), and to the announcement of the parent which takes place after the subsidiary’s
(columns 5-8). Panel B reports the subsidiary’s investor reactions to the subsidiary’s announce-
ment (columns 1-4), and to the parent’s announcement (columns 5-8). All specifications report
results with year, month, and day-of-the-week fixed-effects. The even-numbered columns in-
clude firm controls and firm SIC-2 industry fixed effects, if they concern investor’s reactions to
their own company’s announcement. If models test investors’ reaction to the affiliated com-
pany’s announcement, they include pair (parent-subsidiary) industry SIC-2 fixed effects and link
(parent-subsidiary) controls in addition to firms’ controls. Parent (subsidiary) controls comprise
the parent’s (subsidiary’s) market value, log of analyst coverage, the Tobin’s Q, and the Amihud
illiquidity measure. Link controls comprise subsidiary-parent relative value, percentage of con-
trol held by the parent, percentage of common analysts, a directly ownership dummy, dummy
variables equal to one if parent and subsidiary are located in the same country, share (part of)
a corporate name, and if they share a common institutional owner, respectively. Robust t-stats
are reported between brackets. *, **, and *** indicate significance at the 10%, 5%, and 1% level,
respectively.

Panel A. Parent’s Investor Reactions
Parent investors’ reactions

Subsidiary’s announcement Parent’s announcement
BHAR [0;1] BHAR [2;60] BHAR [0;1] BHAR [2;60]

(1) (2) (3) (4) (5) (6) (7) (8)

Announcer Top Two
Quantiles

0.0036** 0.0031* 0.0287*** 0.0277*** 0.0124*** 0.0108*** 0.0196* 0.0186*

(2.392) (1.677) (3.689) (3.205) (4.352) (3.832) (1.835) (1.676)
Parent Amihud Illiquidity 0.2668 19.7968 -1.6293 11.3764

(0.316) (1.111) (-1.329) (0.701)
Parent Market Value -0.0007 0.0095* 0.0012 0.0175***

(-0.629) (1.901) (0.864) (3.252)
Parent Q -0.0005 0.0148* 0.0020 0.0017

(-0.355) (1.704) (0.777) (0.144)
Parent N. Analysts -0.0000 -0.0178** -0.0014 -0.0282***

(-0.015) (-2.507) (-0.603) (-3.195)

Link Controls No Yes No Yes No No No No
Parent Industry FE No No No No No Yes No Yes
Pair Industry FE No Yes No Yes No No No No
Year+Month+Day FE Yes Yes Yes Yes Yes Yes Yes Yes
R2 0.014 0.033 0.123 0.175 0.010 0.013 0.144 0.148
N 2083 1960 2083 1960 1147 1139 1147 1139
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Subsidiary Announces First (Cont’d)

Panel B. Subsidiary’s Investor Reactions
Subsidiary investors’ reactions

Subsidiary’s announcement Parent’s announcement
BHAR [0;1] BHAR [2;60] BHAR [0;1] BHAR [2;60]

(1) (2) (3) (4) (5) (6) (7) (8)

Announcer Top Two
Quantiles

0.0253*** 0.0243*** 0.0562*** 0.0578*** 0.0014 -0.0005 0.0317*** 0.0301**

(7.318) (6.168) (4.440) (4.168) (0.478) (-0.165) (2.799) (2.273)
Subsidiary Amihud
Illiquidity

-0.1369 0.0714 0.9656 -0.7069

(-0.817) (0.108) (1.243) (-1.125)
Subsidiary Market Value 0.0042** 0.0180*** 0.0014 0.0152*

(1.986) (2.981) (0.854) (1.681)
Subsidiary Q 0.0032 0.0156 0.0042** 0.0112*

(1.100) (1.641) (2.349) (1.743)
Subsidiary N. Analysts -0.0054* -0.0357*** -0.0001 -0.0126

(-1.709) (-3.084) (-0.047) (-0.851)

Link Controls No No No No No Yes No Yes
Subsidiary Industry FE No Yes No Yes No No No No
Pair Industry FE No No No No No Yes No Yes
Year+Month+Day FE Yes Yes Yes Yes Yes Yes Yes Yes
R2 0.053 0.063 0.123 0.151 0.007 0.177 0.107 0.195
N 1133 1129 1133 1129 1409 1334 1409 1334
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Table 3.9. Channels of Parent Investor Unawareness

The table presents results from regressions of parent investor reactions to subsidiary’s earnings
announcement when parent and subsidiary close their financial year on the same date and the sub-
sidiary releases its earnings first. Panel A reports immediate and delayed reactions to subsidiary’s
announcement when parent and subsidiary are located in the same country (columns 1-2) or in
different countries (col. 3-4). Panel B reports immediate and delayed reactions to subsidiary’s
announcement when the subsidiary is directly owned by the parent (col. 1-2) and is indirectly
controlled by the parent (columns 3-4). Panel C reports the parent reaction to subsidiary’s an-
nouncement when parent and subsidiary share part of a corporate name (columns 1-2), and do
not (columns 3-4). Panel D reports the parent reaction to the subsidiary’s announcement when
the parent controls less than 50% (columns 1-2), and more than 50% of the subsidiary (columns
3-4). Specifications in panels A, B and C include year, month, day-of-the-week fixed-effects, pair
(parent-subsidiary) industry SIC-2 fixed effects, parent and link controls. Note that, specifications
in panel D include time, parents’ controls, and link controls and do not include pair industry fixed
effects. Parent controls comprise the parent’s market value, log of analyst coverage, the Tobin’s
Q, and the Amihud illiquidity measure. Link controls include subsidiary-parent relative market
value, percentage of control held by the parent, percentage of common analysts, a direct ownership
dummy, dummy variables equal to one if both firms located in the same country, operate in the
same SIC-2 industry, share part of a corporate name, and share a common institutional owner,
respectively. Robust t-stats are reported between brackets. *, **, and *** indicate significance at
the 10%, 5%, and 1% level, respectively.

Parent investor reactions to Subsidiary’s
announcement

(Subsidiary announces first)
(1) (2) (3) (4)

Panel A Same Country Different Country
[0;1] [2;60] [0;1] [2;60]

Subsidiary Top Two Quantiles 0.0044** 0.0276*** 0.0003 0.0291*
(1.977) (2.661) (0.095) (1.814)

N 1433 1433 514 514

Panel B Directly Owned Indirectly Owned
[0;1] [2;60] [0;1] [2;60]

Subsidiary Top Two Quantiles 0.0042** 0.0263** 0.0029 0.0306*
(1.983) (2.533) (0.865) (1.873)

N 1421 1420 518 518

Panel C Common Name Different Name
[0;1] [2;60] [0;1] [2;60]

Subsidiary Top Two Quantiles 0.0047* 0.0308** 0.0030* 0.0219**
(1.653) (2.283) (1.650) (2.316)

N 699 699 1384 1384

Panel D Ownership < 50% Ownership > 50%
[0;1] [2;60] [0;1] [2;60]

Subsidiary Top Two Quantiles 0.0035* 0.0230** 0.0035 0.0300***
(1.715) (2.168) (1.525) (2.692)

N 1050 1050 1031 1031

Parent Controls Yes Yes Yes Yes
Link Controls Yes Yes Yes Yes
Pair Industry FE Yes Yes Yes Yes
Year+Month+Day FE Yes Yes Yes Yes
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Table 3.10. Investor Sophistication

The table presents results from regressions of parent investor reactions to subsidiary’s earnings
announcement, for the cases where parent and subsidiary close their financial year on the same
date and where the subsidiary releases earnings first. Panel A studies the impact of the type
of parents’ institutional minority owners on the reaction to the subsidiaries’ announcements.
Columns (1-2) include the cumulative ownership percentages owned by types of institutional
minority owners. Panel B studies the effect of common institutional minority ownership in the
parent and in the subsidiary on the reaction of parent investors to the subsidiary’s announcement.
Columns (1-2) present results from regressions including cumulative ownership percentages owned
by types of institutional minority owners that own a stake both in the parent and its subsidiary.
We distinguish three types of institutional owners: mutual funds, active investors (PE, VC, HF),
and banks and insurance companies (including other financial companies). All specifications
report results with year, month, day-of-the-week fixed-effects, pair (parent-subsidiary) industry
SIC-2 fixed effects, parents’ controls, and link controls. Parent controls comprise the parent’s
market value, log of analyst coverage, the Tobin’s Q, and the Amihud illiquidity measure. Link
controls include subsidiary-parent relative market value, percentage of control held by the parent,
percentage of common analysts, a directly ownership dummy, dummy variables equal to one if
parent and subsidiary are located in the same country, operate in the same SIC-2 industry, share
(part of) a corporate name, and if they share a common institutional owner, respectively. Robust
t-stats are reported between brackets. *, **, and *** indicate significance at the 10%, 5%, and
1% level, respectively.

Panel A. Institutional Owners in the Parent Company
BHAR[0;1] BHAR[2;60]

(1) (2)

Subsidiary Top Two Quantiles 0.0047** 0.0181*
(2.403) (1.907)

% Mutual Funds 0.0005*** 0.0002
(3.351) (0.196)

Top Two Quantiles x % Mutual Funds -0.0006*** 0.0007
(-2.992) (0.643)

% Active investors -0.0002 -0.0011
(-0.496) (-0.712)

Top Two Quantiles x % Active investors 0.0009 0.0021
(1.437) (0.937)

% Banks and Insurance 0.0001 -0.0012*
(0.798) (-1.765)

Top Two Quantiles x % Banks and Insurance 0.0001 0.0002
(0.794) (0.185)

% Family Ownership -0.0000 -0.0006
(-0.295) (-1.176)

% State Ownership 0.0000 -0.0003
(0.119) (-1.088)

Parent Controls Yes Yes
Link Controls Yes Yes
Pair Industry FE No No
Year+Month+Day FE Yes Yes
R2 0.021 0.147
N 2083 2083
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Investor Sophistication (Cont’d)

Panel B. Common Institutional Owners
BHAR[0;1] BHAR[2;60]

(1) (2)

Subsidiary Top Two Quantiles 0.003** 0.027***
(2.128) (3.346)

% Common Mutual Funds -0.000 0.003
(-0.463) (0.687)

Top Two Quantiles x % Common Mutual Funds 0.000 0.002
(0.318) (0.400)

% Common Active Owners 0.005*** -0.002
(2.726) (-0.159)

Top Two Quantiles x % Common Active Owners 0.007** 0.005
(2.458) (0.332)

% Common Banks and Insurance 0.000 0.001
(1.005) (0.567)

Top Two Quantiles x % Common Banks and Insurance -0.000 -0.002
(-1.050) (-1.299)

% Family Ownership -0.000 -0.001
(-0.143) (-1.177)

% State Ownership -0.000 -0.000
(-0.269) (-0.966)

Parent Controls Yes Yes
Link Controls Yes Yes
Pair Industry FE No No
Year+Month+Day FE Yes Yes
R2 0.014 0.145
N 2083 2083
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Table 3.11. Strategic Announcement Timing and Investor Reactions

The table tests the strategic disclosure hypothesis: The models in columns 1-2 (3-4) report results
of parent’s (subsidiary’s) investor reactions to the earnings announcements of the subsidiary (an-
nouncing first) while endogenizing the parent’s and subsidiary’s decision about when to announce
(on same day versus on different days). First stage specifications include parent’s and subsidiary’s
earnings. Columns (1) and (3) report first stage results of parent’s and subsidiary’s announcement
timing, respectively. The models in columns (5-7) estimates parent’s investor immediate (column
(6)) and longer-term (column (7)) reactions to the subsidiary’s announcement conditional on the
subsidiary announcing first (relative to the parent announcing first). First stage specifications
include pair industry and time fixed effects. Second stage specifications include pair industry
fixed effects, year, month and day-of-the-week fixed effects. Robust t-tats are between brackets.
*, **, and *** indicate significance at 10, 5, and 1%, respectively.

Investors Parent’s reaction Subsidiary’s reaction Parent’s reaction
Heckman stage 1st Stage 2nd Stage 1st Stage 2nd Stage 1st Stage 2nd Stage 2nd Stage
Dependent variable Same Day [0;1] Same Day [0;1] Sub. First [0;1] [2;60]

(1) (2) (3) (4) (5) (6) (7)

Top Two Quantiles 0.0176*** 0.0315*** 0.0031* 0.0326***
(3.4732) (4.2155) (1.9104) (3.9989)

Market Value 0.0051*** 0.0018 0.0007 0.0185***
(2.7488) (0.4574) (1.0712) (5.4806)

Amihud Illiquidity 0.0005 0.0000 0.0002 0.0153***
(0.8558) (0.2812) (0.1785) (3.6150)

N. Analysts -0.0036 0.0027 -0.0025* -0.0333***
(-0.9408) (0.3683) (-1.8566) (-4.9880)

% Common Analysts -1.8803*** -0.0575 0.1357 0.0314 -0.6615** 0.0013 0.0266
(-3.8094) (-0.6388) (0.3704) (0.5191) (-2.4041) (0.0872) (0.3315)

Relative Market Value 0.2042*** -0.0089 0.1413*** -0.0141 0.2463*** 0.0049* -0.0245
(6.6806) (-1.0846) (3.9339) (-1.0423) (8.2233) (1.7143) (-1.5588)

Has a Common Owner -0.1810*** 0.0063 -0.0373 0.0044 -0.1485*** -0.0031 0.0201
(-2.7051) (0.6363) (-0.5806) (0.4301) (-3.3959) (-1.1958) (1.4024)

% Ownership P in Sub. 0.0056*** -0.0003 0.0069*** 0.0001 0.0048*** 0.0001* -0.0009**
(4.2657) (-1.1568) (5.6393) (0.2383) (5.5693) (1.8609) (-2.5368)

Directly Owned 0.0993 -0.0118 0.1108 -0.0095 0.1056** -0.0022 -0.0456***
(1.3240) (-1.4103) (1.5153) (-0.6051) (2.2716) (-0.8837) (-3.3808)

Same Country 0.3388*** -0.0179 0.0436 0.0166 0.1744*** 0.0001 0.0269*
(4.2868) (-1.1698) (0.5889) (1.4642) (3.6763) (0.0416) (1.6652)

Common Name 0.3635*** -0.0085 0.1969*** -0.0088 0.3944*** 0.0042 -0.0388
(5.9483) (-0.5678) (3.4250) (-0.4584) (9.5202) (0.8968) (-1.5085)

Parent Surprise -0.5439* 0.4958 -0.4477**
(-1.7555) (1.1722) (-1.9735)

Subsidiary Surprise -0.2647 -0.3384 -0.2986*
(-0.6733) (-1.0484) (-1.6509)

Lambda -0.054 -0.018 -0.166*
(-1.15) (-0.19) (-1.87)

N 5,294 5,294 10,286 10,286 6,699 6,699 6,699
Pair Industry FE Yes Yes Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes Yes Yes
Month FE Yes No Yes No No Yes Yes
Day FE Yes No Yes No No Yes Yes
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Table 3.12. Parent’s Subsidizing Behavior

The table investigates possible effects of internal capital markets by regressing the parents’ investor
reactions on the subsidiaries’ earnings announcements, for the case where parent and subsidiary
close their financial year on the same date and where the parent releases earnings first. Parent
Neg. Earnings is equal to one if the parent announces negative earnings, and zero otherwise. Q
is the subsidiary’s market-to-book ratio. dQ is the difference between subsidiary’s and parent’s
market-to-book ratios. All models include pair industry fixed effects, year, month, day-of-the-
week fixed effects, parent controls (parent’s market value, log of analyst coverage, and the Amihud
illiquidity measure), and link controls (relative market value, percentage of control held by parent,
percentage of common analysts, a direct ownership dummy, dummy variables equal to one if parent
and subsidiary are located in the same country, if they share part of a corporate name, and if
they share a common institutional investors, respectively. Robust t-stats are reported between
brackets. *, **, and *** indicate significance at the 10%, 5%, and 1% level, respectively.

Parent investors’ response: BHAR[0;1] BHAR[0;1] BHAR[0;1] BHAR[0;1]
(1) (2) (3) (4)

Subsidiary Top Two Quantiles 0.0045*** 0.0031* 0.0018 0.0020
(2.610) (1.673) (0.776) (1.042)

Parent Neg. Earnings -0.0012 -0.0034 -0.0033 -0.0038
(-0.458) (-1.153) (-0.998) (-1.285)

Q (Subsidiary) 0.0028*** 0.0028*** -0.0013
(2.621) (2.619) (-0.696)

Sub. Top Two Quantiles × Parent Neg. Earnings 0.0087* 0.0126** 0.0098*
(1.695) (2.048) (1.899)

Sub. Top Two Quantiles × Q (Subsidiary) -0.0036
(-1.576)

Parent Neg. Earnings × Q (Subsidiary) -0.0004
(-0.181)

Sub. Top Two × Parent Neg. Earnings × Q (S) -0.0057*
(-1.775)

dQ (Subsidiary. Q-Parent Q) -0.0015
(-0.940)

Sub. Top Two Quantiles × dQ 0.0057**
(2.498)

Parent Neg. Earnings × dQ -0.0047**
(-2.096)

Sub. Top Two × Parent Neg. Earnings × dQ -0.0090***
(-2.845)

Q (Parent) 0.0049** 0.0049** 0.0051**
(2.300) (2.283) (2.396)

Link Controls Yes Yes Yes Yes
Pair Industry FE Yes Yes Yes Yes
Year+Month+Day FE Yes Yes Yes Yes
R2 0.027 0.028 0.028 0.022
N 1731 1731 1731 1731
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Table 3.13. Confounding Events
Parent Investor Reaction to Subsidiary’s Announcements

The table presents results from regressions of parent investor reactions to the subsidiary’s earnings
announcements of earnings surprises (belonging to the top two quantiles of their distribution) for
the case where the subsidiary releases its earnings information first. Observations with parent and
subsidiary closing their financial year at different dates are also included in this sample. Column
(1) reports parent’s investors delayed reaction to the subsidiary’s announcement over [+2;+60]

trading days after the announcement. A contaminated window variable is included and takes
the value one if the parent announces within a period of 60 trading days after the subsidiary’s
announcement (over which the delayed reaction is calculated). Columns (2-5) report delayed
parent investor reactions to the subsidiary’s announcement, calculated for different event windows
prior to the parent’s announcement - observations with parent’s announcements occurring within
the event window are here excluded. All specifications include a dummy variable same financial
year that is equal to one if parent and subsidiary close their financial year on the same date.
The specifications include parent controls (market value, log of analyst coverage, Tobin’s Q, and
the Amihud illiquidity measure), time-varying link controls (relative market value, percentage of
common analysts, and a dummy common institutional outside investor), pair (parent-subsidiary)
fixed effects and time (year, month, day-of-the-week) fixed effects. Robust t-stats are reported
between brackets. *, **, and *** indicate significance at the 10%, 5%, and 1% level, respectively.

Time window BHAR[2;60] BHAR[2;10] BHAR[2;20] BHAR[2;30] BHAR[2;40]
(1) (2) (3) (4) (5)

Subsidiary Top Two Quantiles 0.0232*** 0.0093 0.0081 0.0233* 0.0337**
(3.114) (1.328) (0.997) (1.834) (2.075)

Same Financial Year 0.0019 -0.0627** -0.0238 -0.0127 -0.0307
(1.136) (-2.045) (-1.348) (-0.349) (-0.623)

Contaminated Window 0.0043
(0.454)

Parent Controls Yes Yes Yes Yes Yes
Link Controls Yes Yes Yes Yes Yes
Pair Industry FE Yes Yes Yes Yes Yes
Year+Month+Day FE Yes Yes Yes Yes Yes
R2 0.152 0.056 0.066 0.079 0.068
N 2444 335 638 476 413
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