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Abstract

Family background matters for entrepreneurship. The focus on factors making siblings
similar rather than different, however, may understate the total importance of families for
occupational choice by hiding important sources of within-family heterogeneity. I assess
the differential effects of birth order, family size, and sibling sex composition on unincorpo-
rated and incorporated entrepreneurship in a set of causal exercises using Swedish register
data. These factors appear to have a negligible impact. First, while later born men are
more likely to become unincorporated entrepreneurs, this effect is largely explained by
their lower education and poorer labor market prospects, pointing towards the subsistence
nature of this type of entrepreneurship. Second, I find limited evidence of causal family
size effects in linear and non-linear instrumental variable approaches, using instruments
based on multiple births and sibling gender. Third, while I find no pure sibling sex com-
position effect, there is a small negative effect of having a brother on the father-daughter
association in unincorporated entrepreneurship. Fourth, neither source of within-family
heterogeneity exhibits a clear relationship with incorporated entrepreneurship, although
children with more than four siblings are less likely to become incorporated business own-
ers. Finally, accounting for within-family differences increases previously estimated sibling
correlations by little. The results are consistent with the absence of adult sibling peer ef-
fects in entrepreneurship and confirm the role of families in generating sibling similarities,
rather than differences in occupational choice. The importance of family background for
entrepreneurship is therefore only marginally understated.

JEL Classification: D13, J62, L26.
Keywords: entrepreneurship, incorporation, self-employment, family background, birth
order, family size, sibling sex composition.

∗ Department of Strategy and Innovation, Copenhagen Business School and Swedish Institute for Social Research
(SOFI), Stockholm University, tvl.ino@cbs.dk. Part of this research was completed while I was a Fox International
Fellow at Yale University. I am grateful to Matthew Lindquist, Joeri Sol, Mirjam van Praag, and Olav Sorenson, as well
as seminar participants at Yale SOM and the 7th Residence Week for Entrepreneurship Scholars for valuable comments.

mailto:tvl.ino@cbs.dk


1 Introduction

Family background matters for children’s economic outcomes (Solon, 1999; Black and Devereux,

2011). Its influence operates through children’s exposure to similar experiences, especially during the

early stages of individual development (Cunha and Heckman, 2008; Björklund and Jäntti, 2012), as

well as through differential treatment inside the household (Ejrnæs and Pörtner, 2004; Black et al.,

2005) and sibling interactions (Altonji et al., 2017; Qureshi, 2018). One important avenue for family

influence is occupational choice: for instance, parents help children transition to entrepreneurship

by transferring human and financial capital (Bates, 1990; Dunn and Holtz-Eakin, 2000; Hout and

Rosen, 2000; Lindquist et al., 2015).1 This outcome is particularly relevant, as entrepreneurship offers

individuals the chance to pursue higher incomes (Levine and Rubinstein, 2017), and may also carry

implications for job creation in the economy (Haltiwanger et al., 2013).

While research in entrepreneurship has shown a substantial scope for sibling similarities (Lindquist

et al., 2017), sibling differences explain more than half the variation in entrepreneurship outcomes.

Potential differences generated within the household (Black et al., 2005, 2018) are a prime candidate

for explaining this residual variation. In this paper, I carry out a systematic analysis of the differential

effects of i) birth order, ii) family size, and iii) sibling sex composition on entry into entrepreneurship.

Not only is it important to document the effects of within-family heterogeneity, answering a long-

standing call by Bertrand and Schoar (2006), but existing measures of the importance of family for

entrepreneurship may also be underestimated if they do not account for such differences.2

Intergenerational associations are an important determinant of entrepreneurship: parents not only

pass on genes, but also act as role models (Sørensen, 2007; Colombier and Masclet, 2008; Nicolaou

et al., 2008; Hoffmann et al., 2015; Lindquist et al., 2015). Recently, Lindquist et al. (2017) have argued

that intergenerational associations are too narrow a measure of the importance of background: families

have a broader contribution to children’s entrepreneurial outcomes, providing a home environment,

resources, networks, and social context – neighborhoods, schools, churches – to children (Blanchflower

and Oswald, 1998; Dunn and Holtz-Eakin, 2000; Hout and Rosen, 2000; Halaby, 2003; Parker, 2009;

Andersson and Hammarstedt, 2010). Sibling correlations capturing all these shared factors (Solon,

1999) show that family and community background explain up to half the variation in entrepreneurship

entry in Sweden (Lindquist et al., 2017). Together with evidence that preferences for entrepreneurship

may form before individuals enter the labor market (Sørensen, 2007; Huber et al., 2014; Elert et al.,

2015; Guiso et al., 2015), this further motivates the need to investigate closer the role of families, a

focal context for individual development and entrepreneurship.
1 Throughout the paper I refer to entrepreneurship as a measure of business ownership, disaggregated between un-

incorporated and incorporated measures where necessary. The term is often used interchangeably with self-employment;
for clarity, I only refer to self-employment when the papers I discuss do so (and do not provide more granular measures).

2 As the role of family background appears at least as important for entrepreneurship as for education or earnings in
Sweden (Björklund and Jäntti, 2012; Lindquist et al., 2017), entrepreneurship may provide a particularly salient context
for investigating the role of within-household differences.
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Birth order effects have been convincingly documented with regards to human capital. Later born

children fare worse in cognitive and non-cognitive ability, and educational attainment as a result of

lower parental investments (Black et al., 2005, 2018; Lehmann et al., 2018). By contrast, Han and

Greene (2016) and Black et al. (2018) find positive birth order effects in self-employment, and interpret

them as evidence for the hypothesis that later born children are more creative and potentially more

innovative (Sulloway, 1996). Evidence for family size effects in education is inconclusive (Black et al.,

2005, 2010), though larger families create financial constraints in poorer households (Lafortune and

Lee, 2014). This may affect entrepreneurship outcomes, although formal evidence for family size effects

is notably absent. Similarly, having an opposite gender sibling does not always influence education

and earnings (Butcher and Case, 1994; Hauser and Kuo, 1998); however, growing up with a brother

may reinforce traditional gender roles and negatively impact the education and occupational choices of

women (Cools and Patacchini, 2018; Brenøe, 2018). Mishkin (2017) finds that women whose father is

self-employed are less likely to become self-employed when they grow up with a brother, although she

does not analyze the independent effect of sibling gender. There is, therefore, substantial uncertainty

about the role that birth order, family size, and sibling sex composition have for individuals’ decision

to become business owners.

To analyze within-household sibling differences in entrepreneurship, I use a 70% sample from Swe-

den’s Multigenerational Register, covering more than 700,000 individuals born between 1960 and 1970

in 430,000 families (defined through the mother). The data record birth order and family size, and I

can compute the sibship’s gender composition; multiple births are also recorded (i.e. twins, triplets,

etc.), although I do not have zygosity indicators. I use information from the Swedish tax authority to

classify individuals as unincorporated or incorporated entrepreneurs if they draw the majority of their

labor income from the ownership of a partly or fully owned company (for the years 1985/1993-2012).

Unincorporated and (non-listed, limited liability) incorporated firms are not just legally different, but

also represent different phenomena. Incorporation serves as a proxy for growth oriented entrepreneur-

ship (Henrekson and Sanandaji, 2014), with potentially positively selected founders (Lindquist et al.,

2017; Humphries, 2017), and better outcomes (Levine and Rubinstein, 2017). In addition to data on

individuals’ educational attainment, I have data on men’s cognitive and non-cognitive ability, collected

from military draft records (Lindqvist and Vestman, 2011; Grönqvist et al., 2017). Finally, I have data

on parents’ education, entrepreneurship, immigration, mother’s age at first birth, parental incomes,

and family structure at age 15 (i.e. co-habiting parents).

Using fixed effects specifications to address the confounding effects of family size, I find positive

birth order effects, i.e. later born children are more likely to become entrepreneurs, without distin-

guishing by type (Han and Greene, 2016; Black et al., 2018). However, these effects are driven by men

in unincorporated entrepreneurship, particularly in families where parents are not entrepreneurs and

in wealthier families; I find no birth order effects for women and incorporation. Moreover, the birth

2



order effects for men are mediated by education (and boosted by cognitive and non-cognitive ability),

pointing towards selection into unincorporated entrepreneurship from the lower end of the ability dis-

tribution (Åstebro et al., 2011; Andersson-Joona and Wadensjö, 2013; Levine and Rubinstein, 2018).

The empirical distinction between unincorporated and incorporated entrepreneurship therefore comes

close to the dichotomy between subsistence and transformational entrepreneurship (Schoar, 2010).

To overcome the endogeneity of parental fertility decisions, I use multiple births and sibling sex

composition as instruments for family size in linear and non-linear instrumental variable (IV) mod-

els (Black et al., 2005; Angrist et al., 2010; Mogstad and Wiswall, 2016). Whereas OLS regressions

show some evidence of positive (negative) family size effects for unincorporated (incorporated) en-

trepreneurship, IV estimates find mostly insignificant causal family size effects. The only exception

refers to family size as a barrier to incorporation in families with more than five children.

Using data on all children available, the presence of a brother or sister does not affect men’s and

women’s entrepreneurship outcomes; however, these results may be confounded by parental preferences

over children’s gender. To get closer to a causal interpretation, I analyze the outcomes of first born

children as a function of the next child’s gender, assuming its quasi-exogeneity conditional on the

family’s fertility decision (Cools and Patacchini, 2018; Peter et al., 2018): this approach also offers

no evidence for sibling sex composition effects in entrepreneurship. In a recent paper, Mishkin (2017)

argues that daughters of self-employed fathers are less likely to become self-employed in the presence of

a brother, a result which I replicate for unincorporated fathers and daughters. However, incorporated

fathers (and entrepreneur mothers) may increase the likelihood of daughters’ entrepreneurship when

a brother is present, with countervailing effects and potentially larger welfare implications (van Praag

and Raknerud, 2014; Levine and Rubinstein, 2017).

What is the quantitative implication of these findings? By calculating sibling correlations – which

measure the importance of shared factors –, Lindquist et al. (2017) estimate that up to half the vari-

ation in incorporated entrepreneurship entry in Sweden is due to family and community background.

Using the method proposed by Björklund and Jäntti (2012), I produce a revised measure of the im-

portance of family, accounting for birth order, family size, and sibling sex composition effects. The

revised estimates are at most 1.2-2 percentage points (or 3.2%-6.8%) larger than the original sibling

correlations, suggesting that within-family sibling differences are not quantitatively important: the

effect of family background is therefore hardly understated.

I make several contributions in this paper. First, I systematically assess a set of family-level

determinants of entrepreneurship that have received little attention: birth order, family size, and

sibling sex composition have only minor causal effects for entrepreneurship. Second, by focusing on

sibling differences created inside the household, I complement research on the broader importance of

shared family characteristics, and show that sibling correlations do not understate the importance of

family background by much. Third, I offer evidence on the long-run occupational choice effects of
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birth order, family size, and sibling gender, which have been found to affect education and earnings.

It does not appear that these factors impede Swedish individuals’ ability to become growth-oriented,

incorporated entrepreneurs, though they may push them into self-employment if they fare worse in the

labor market. Finally, I add to the evidence that unincorporated entrepreneurs are merely subsistence

entrepreneurs, and unlikely to be the drivers of employment and growth that policy aims to foster.

The remainder of the paper proceeds with a description of the data in Section 2. The next sections

describe how each of the three mechanisms may generate sibling differences in entrepreneurship, lay

out the empirical approach, and present the results. I analyze whether later born children are more

likely to become entrepreneurs in Section 3, the role of family size in Section 4, and differential effects

of siblings’ gender in Section 5. In Section 6 I discuss the implications of within-family differences in

entrepreneurship for the sibling correlations estimated by Lindquist et al. (2017). Section 7 concludes.

2 Data

To analyze the role of sibling differences, I use the same Swedish administrative data as Lindquist

et al. (2017). The Swedish Multigenerational Register includes all individuals born after 1932 who

are recorded as living in Sweden at any time after 1961, and contains unique personal identification

numbers that allow me to identify parents and siblings. I begin with a 25% random sample of

individuals, then match on all their siblings, as well as information on their parents. Families are

defined as all children belonging to the same mother, regardless of whether they are adopted or

not. As data on unincorporated (incorporated) entrepreneurship is only available after 1985 (1993),

I restrict the sample to individuals born between 1960 and 1970 in order to balance a good coverage

of family composition and data on labor market histories. While this approach allows me capture

around 70% of cohorts born in this period and more than 700,000 individuals, it also implies that the

largest spacing between siblings in my sample is 10 years, and that siblings born outside the interval

I cover are not included in the sample.

In spite of the fact that some sibships are not ‘complete’, Family size is recorded correctly, such

that it counts all the children in the family, regardless of birth year. Birth order is also recorded

correctly for these children, such that there is no misclassification when families are incomplete. One

potential problem is the presence of multiple births (twins, triplets, quadruplets, quintuplets), who

are given consecutive birth orders that may not correspond to the real birth order. For instance, twins

with birth orders 1 and 2 may not have been born in the same order; more correctly, they should both

be recorded with birth order 1, but this creates ambiguity regarding the birth order of subsequent

children. I therefore drop families that include multiple births from the analysis of birth order effects;

I also restrict the sample for this analysis to families with two to five children, as singletons cannot

contribute information to this analysis, and there are few (325) families with more than 5 children,

with limited statistical power (Black et al., 2018).
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Whereas the section on family size effects includes all children, the analysis of sibling sex compo-

sition effects requires me to accurately record the presence of brothers and sisters. For this exercise I

focus on families with at least two children that the data captures in their entirety, which allows me to

use a sample of more than 230,000 individuals (split roughly equally between men and women), larger

than most other studies of the effects of siblings’ gender.3 I then create a set of indicator variables

to capture sibling sex composition (Butcher and Case, 1994): Sister, Brother, Younger sister, Older

sister, Younger brother, and Older brother code the presence of any such sibling as 1. I also create

variables for Number of brothers and Number of sisters, as well as Percent sisters, the latter counting

the total number of females in the sibship, including the focal individual (if female).

Following Swedish tax authorities’ approach, I define entrepreneurs as individuals who derive the

majority of their taxable income from a partly or fully owned business, and consider unincorporated

and incorporated business ownership separately. Legally, the distinction between these types of com-

panies is that the latter represents a privately owned, non-listed, limited liability stock company.

In practice, incorporated enterprises are found to have higher ability founders and better outcomes

(Andersson-Joona and Wadensjö, 2013; van Praag and Raknerud, 2014; Åstebro and Tåg, 2017; Guz-

man and Stern, 2016; Levine and Rubinstein, 2017; Humphries, 2017), such that incorporation is con-

sidered a proxy for growth orientation (Henrekson and Sanandaji, 2014; Tåg et al., 2016; Lindquist

et al., 2017; Levine and Rubinstein, 2018). With this distinction in mind – which also helps refine

theoretical expectations –, I focus on an individual’s long run propensity to become an entrepreneur,

and define someone as an Unincorporated or Incorporated entrepreneur if they are recorded as such

at any point in the years when the data is available (1985/1993-2012). For the analysis of birth order

effects, I also define an individual as an Entrepreneur if they have been unincorporated or incorporated

at any point, for comparisons with Black et al. (2018).4

To understand the channels that generate sibling differences in entrepreneurship, I assess the

mediating role of education level, cognitive, and noncognitive skills. The data contains a variable on

the number of years of completed schooling (seven levels, from the old minimum of 7 years, to 12 years

for high school, and a maximum of 19 years for a PhD). Cognitive and noncognitive ability data come

from military draft records: at age 18, most Swedish male citizens serve a mandatory military stage.

At entry, they take a battery of tests to determine their cognitive ability, focusing on logical, verbal,

spatial, and technical ability, scored on a 1 to 9 (stanine) scale. In addition, a psychologist conducts

a structured interview with each individual, recording their noncognitive (i.e. leadership) skills on a

scale from 1 to 9. These scores are consequential, as they are used to select young men into officer

training programs (Lindqvist and Vestman, 2011; Lundborg et al., 2014; Grönqvist et al., 2017).

3 The results on birth order and family size effects hold when I restrict the sample to complete families. In addition,
sibling correlations for this sample are the same as those in the larger sample (Lindquist et al., 2017).

4 Results are similar if I measure entrepreneurship outcomes between ages 25 and 40 for consistency across cohorts,
or if I use a stricter definition, focusing on those who entrepreneurs for more than the median number of years (results
available upon request), potentially from different spells – unfortunately, I do not have access to firm-level data.
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Throughout the analyses, in addition to dummies for both parents’ year of birth, I control for a set

of parental characteristics. These include i) mother’s age at first birth, as a measure of socioeconomic

status, ii) parental immigration status, iii) parental unincorporated and incorporated entrepreneurship,

measured in the same way as above, iv) parental education level, and v) parental income, as the log

of the sum of mother’s and father’s average pre-tax total factor income for all available years between

1968 and 2012. This measure captures labor earnings and returns on capital, is strongly associated

with wealth (Lefgren et al., 2012), and is introduced as a set of dummies for distribution deciles, as

well as the top five and top one percent. In addition, I use parental incomes separately to split families

into those where the mother earns less than or at least as much as the father to assess whether the

presence of gendered roles within the family produces differential sibling sex composition effects. In

the next three sections, I present descriptive statistics for each sample used in the analysis. Overall,

around 14.5% of individuals are Unincorporated, and around 8.5% Incorporated. Males are always

more entrepreneurial than females, and the same is true for parents.

3 Birth Order and Entrepreneurship

Differences between siblings may emerge through birth order, which affects parental preferences and

strategies, children’s bid for parents’ attention, and sibling interactions. On the one hand, parents

invest more temporal and financial resources in the first born (Price, 2008; Mechoulan and Wolff,

2015; Pavan, 2016; Black et al., 2018; Lehmann et al., 2018), but allow more freedom to later born

children (Hotz and Pantano, 2015). On the other hand, siblings engage in an individuation process,

whereby they adopt different roles: a popular hypothesis in psychology contends that first born children

are more conforming, while later born children are more creative and disruptive (Sulloway, 1996).

Consistent with these predictions, birth order effects in educational attainment and cognitive ability

are negative (Behrman and Taubman, 1986; Black et al., 2005; Kantarevic and Mechoulan, 2006;

Booth and Kee, 2009; Hotz and Pantano, 2015; Mechoulan and Wolff, 2015; Lehmann et al., 2018),

with potential consequences for earnings (Black et al., 2005; Bertoni and Brunello, 2016).5 Later born

children have lower noncognitive ability, are less likely to be managers, but do not necessarily pursue

occupations requiring more creativity (Black et al., 2018).

What does this imply for entrepreneurship? Several competing perspectives exist. If entrepreneur-

ship requires high ability or education (Lucas Jr., 1978), then earlier born individuals could be more

likely to become entrepreneurs, but if entrepreneurship represents only a necessary response to lack of

labor market opportunities (Åstebro et al., 2011; Andersson-Joona and Wadensjö, 2013; Levine and

5 By contrast, Hauser and Sewell (1985) and Kessler (1991) find no birth order effects in education or wages, and
Rohrer et al. (2015) find no personality differences. Brenøe and Molitor (2018) find that the mother is more likely to
smoke during earlier pregnancies and first born children have initially poorer health, but recover by adolescence and
have better long run outcomes. In developing countries, birth order effects are often reversed, as families pool resources
for later born children (Parish and Willis, 1993; Ejrnæs and Pörtner, 2004; de Haan et al., 2014). Additionally, Barclay
et al. (2018) find spillovers of birth order effects in education over generations.
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Rubinstein, 2017), then later born children could have higher odds of becoming entrepreneurs. The

latter may also be more entrepreneurial if creativity is required (Sulloway, 1996). To disentangle these

competing mechanisms I analyze unincorporated and incorporated entrepreneurship separately, and

use them as (coarse) proxies for necessity versus opportunity entrepreneurship. Clearer predictions

emerge: birth order effects should be positive for unincorporated entrepreneurship, but negative (with

a potential uptick for last born children) in incorporation.6

Estimates of birth order effects in entrepreneurship are scant. An early study finds no evidence of

such effects in studying a small sample of innovative business founders (Robinson and Hunt, 1992).7

In recent efforts, Han and Greene (2016) use data from the British 1970 cohort study and fixed effects

estimations to show that later born children are more likely to be self-employed, which they interpret

as evidence in favor of the ‘born to rebel’ hypothesis (Sulloway, 1996).8 In Sweden, Black et al.

(2018) find evidence of relatively weak positive birth order effects in self-employment; their definition,

however, conflates unincorporated and incorporated entrepreneurship, and does not assess sources of

heterogeneity or mediating factors. I therefore extend their analysis, bringing more nuance to the

discussion. I proceed by first showing the effects visually, then by estimating simple OLS regressions,

and finally by using a fixed effects approach to account for the confounding effects of family size.

To get an idea of potential birth order effects, Figures 1 and 2 plot the (raw) levels of unincorpo-

rated and incorporated entrepreneurship by birth order and family size, separately by gender. While

the gender gap in entrepreneurship is striking, these profiles are mainly flat with regards to birth

order; nonetheless, higher birth order individuals are also younger and display slightly lower rates

of entrepreneurship (Appendix Figure A.1), such that a formal investigation is necessary. However,

the fact that a relationship is not immediately evident – compared, for instance, with the results for

education in Appendix Figure A.2 – already hints towards a limited role of birth order effects.

The sample for this exercise consists of families with two to five children, excluding families with

multiple births due to the ambiguity they create with regards to birth order.9 Appendix Table A.1

presents summary statistics, separately by birth order: earlier (later) born children are more likely

to be incorporated (unincorporated) entrepreneurs. As cohort effects may be important, I control for

birth year dummies, along with gender and family size, in all OLS regressions in Panel A of Table 1.

The results suggest second and third born children are more likely to be entrepreneurs, but fourth

6 Under primogeniture preference, business inheritance may favor first born children (Bloom and van Reenen, 2007;
Calabrò et al., 2018). In the absence of firm-level data, I cannot address this possibility. However, in Scandinavia
children become entrepreneurs in the same industry and around the same time as their parents exit in at most 8% of
the time (Sørensen, 2007; Dahl and Sorenson, 2012; Lindquist et al., 2015). In the US, Canada, and the Netherlands,
only 1.6% to 14% of children take over their parents’ company (Lentz and Laband, 1990; Aldrich et al., 1998; Fairlie and
Robb, 2007a,b; Parker and van Praag, 2012). Birth order and gender are the least important factors in Canadian family
business owners’ succession decision (Chrisman et al., 1998), although they matter in Italy (Calabrò et al., 2018).

7 First sons of Dutch self-employed fathers are not more likely to become self-employed (De Wit and Van Winden,
1989); first borns in the US National Longitudinal Survey are not more likely to be self-employed (Hundley, 2006);
however, birth order is weakly positively associated with having a more ‘entrepreneurial’ job (Halaby, 2003).

8 Note that around three quarters of the self-employed in the 1970 cohort study have no employees.
9 Results are robust to their inclusion, as well as the exclusion of families with adopted children.
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and fifth born children are less likely to be, driven by positive birth order effects in unincorporated

entrepreneurship and negative birth order effects in incorporation for men. In Panel B, when I control

for mother’s birth year, education, age at first birth, and parental entrepreneurship, birth order effects

are strongly positive, for all outcomes and all children.

As larger birth orders can only be captured in larger families, such that birth order and family

size are confounded, in the previous specifications I controlled for family size, as well as own and

mother’s birth year. Black et al. (2018) caution against this, as conditioning on these factors generates

imbalances in parental characteristics. I then estimate fixed effects regressions, allowing me to compare

birth order effects within families, i.e. keeping family size and parental characteristics constant.

Panel C presents the results of these models: indeed, the only evidence for birth order effects can be

found for unincorporated entrepreneurship, and driven mostly by a higher entry likelihood for men at

higher birth orders. Later born women also display a higher likelihood of becoming unincorporated

entrepreneurs, although these effects are not significant.10,11

Splitting the sample by number of children in Panel A of Table 2 produces some evidence that

higher birth order children are more likely to become unincorporated entrepreneurs, but this effect

becomes negative and weakly significant in large families, pointing towards a potentially non-linear

effect of birth order, moderated by family size. Panel B splits the sample by parental entrepreneur-

ship and income, finding strong birth order effects for unincorporated (and weaker for incorporated)

entrepreneurship when parents are not entrepreneurs. Having an entrepreneurial parent role model

may thus dominate the role of birth order in generating sibling differences, and essentially equal-

ize the playing field (Han and Greene, 2016). Birth order effects are stronger for wealthier parents,

and even become positive and weakly significant for incorporation, hinting that later born children –

thought to be more creative (Sulloway, 1996; Han and Greene, 2016; Black et al., 2018) – may become

entrepreneurs if they have sufficient resources at their disposal.12

Robustness check In Appendix Table A.2 I assess whether the results hold when I assume linear

birth order effects. Birth order has a positive effect on unincorporated entrepreneurship, dampened

by family size and entrepreneurial parents, but boosted by having wealthier parents. For incorpo-

ration, birth order is not generally significant in fixed effects specifications, although the parental

entrepreneurship and income mechanisms remain significant. The two approaches therefore converge

on the findings that i) birth order effects are positive and significant in unincorporated entrepreneur-

ship, ii) mainly for males, in smaller, non-entrepreneurial, and wealthier families, and iii) birth order

effects in incorporated entrepreneurship are largely absent. Therefore, while Black et al. (2018) find

10 Appendix Table A.3, Panel A, also suggests that birth order effects are only found outside of female-only families.
11 The fixed effects results in Panel C of Table 1 are robust to controlling for mother’s age at the birth of each

individual, potentially correlated with biological factors (Black et al., 2018).
12 When I split the sample by whether parents are immigrants or not, I find positive birth order effects in unincorpo-

rated entrepreneurship in non-immigrant families, and no effects in incorporation (results available upon request).
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birth order effects in male self-employment, they are driven by unincorporated entrepreneurs; consis-

tent with my findings, they find only weak birth order effects in self-employment for females.

Mechanisms Given these findings, what drives birth order effects in entrepreneurship? Most stud-

ies of birth order have so far focused on outcomes more proximate to childhood, or stable traits such

as education, cognitive and noncognitive ability, and health. Some of these factors may then produce

any observed birth order effects in entrepreneurship, and in Table 3 I focus on the mediating role

of education and cognitive and noncognitive ability. Individual education explains a large share of

birth order effects in unincorporated entrepreneurship: later born children are more likely to become

unincorporated entrepreneurs as a result of their poorer educational outcomes (Appendix Figure A.2),

in turn implying that unincorporated entrepreneurship corresponds to a lack of labor market opportu-

nities for lower ability individuals (Åstebro et al., 2011; Andersson-Joona and Wadensjö, 2013; Black

et al., 2018; Levine and Rubinstein, 2017).13 For incorporation, education does not alter the general

picture of insignificant birth order effects. Panel B of Appendix Table A.3 performs this exercise

separately for men and women: results are similar, though slightly noisier.

To investigate the role of cognitive and noncognitive ability, I use military draft records, with

data on Swedish males’ cognitive (language, logic, spatial, and technical) and noncognitive ability

(i.e. leadership). Using this data, Black et al. (2018) show positive birth order effects in noncognitive

skills, which positively affect incorporation (Lindquist et al., 2017). Indeed, I find very strong negative

birth order effects in all these outcomes in Appendix Table A.4. For this mediation exercise, I restrict

the sample to males, and introduce these test scores as a series of dummies; results are presented in

columns (5)-(10) of Table 3. Cognitive and noncognitive skills are found to be positive determinants of

entrepreneurship, but reveal little with regards to birth order effects in incorporation. For unincorpo-

rated entrepreneurship, however, controlling for cognitive and noncognitive ability boosts the effects

of birth order, driven mainly by a positive effect of spatial ability and a negative effect of technical

ability and leadership skills. Overall, the largest dent is made by education, though cognitive and

noncognitive ability by themselves may actually boost birth order effects.

Finally, I follow Black et al. (2018) in estimating birth order effects not just within the family, but

also within same gender siblings; for this exercise I restrict the sample to families completely captured

in the data, in order to retain the correct within-gender order. The results in Appendix Table A.5

show that order within the entire family, rather than within siblings of the same gender, drives birth

order effects. This also suggests a limited role of sibling sex composition, which I later return to.

I conclude that birth order effects exist only for unincorporated entrepreneurship, and are small,

limited to males in smaller, non-entrepreneurial, and wealthier families, and are partly mediated by
13 In unreported models, later born children have a lower likelihood of reporting November employment (when yearly

data are collected) and a higher likelihood of reporting zero earnings or earnings less than 25% and 50% of the median
earnings of paid employees in a given year between the ages of 25 and 40, reflecting low labor market attachment (results
available upon request).
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educational achievement. In terms of magnitude, a later born child is around 5% more likely to become

unincorporated, on a baseline of 15%: while this appears to be an important effect, it is usually much

smaller for other birth orders, and since fifth born children are a small fraction of the population,

birth order effects can be considered negligible. Finally, compared to more proximate outcomes such

as cognitive and noncognitive skills or education, which display strong negative patterns, birth order

effects in entrepreneurship are remarkably weak, both economically and statistically.

4 Family Size and Entrepreneurship

While entrepreneurship displays a more or less stable pattern with regards to birth order, family

size may affect men and women differently with regards to entrepreneurship (see Figures 1 and 2). A

formal investigation of the role of family size for entrepreneurship is therefore necessary. In theory,

family size may affect child quality, as parents spread resources across more children. This argument

has received mixed empirical support, with some studies finding no effects of family size on cognitive

ability and educational attainment (Kessler, 1991; Black et al., 2005; Conley and Glauber, 2006;

Angrist et al., 2010; de Haan, 2010), and others negative effects (Cáceres-Delpiano, 2006; Booth

and Kee, 2009; Black et al., 2010; Mogstad and Wiswall, 2016; Bagger et al., 2018), especially in

constrained families (Åslund and Grönqvist, 2010; Lafortune and Lee, 2014). In starting a company,

children in large families may be limited in their ability to rely on parental financial resources, which

represent strong determinants of entry (Blanchflower and Oswald, 1998; Dunn and Holtz-Eakin, 2000),

especially for women (Lindquist et al., 2017). Together, these arguments imply that family size should

be negatively related to incorporation, which requires both high ability and financial resources, but

could be positively related to unincorporated entrepreneurship, if lower ability individuals have weaker

labor market prospects. Figures 3 and 4 roughly bear out these patterns in the raw data.

While no studies have specifically examined the role of family size for entrepreneurship, family size

is often included as a control in occupational choice equations. For instance, the effects of family size

are absent in the US National Longitudinal Survey (Dunn and Holtz-Eakin, 2000; Hundley, 2006), but

are negative in the General Social Survey (Hout and Rosen, 2000; Hundley, 2006) and for the children

of the self-employed in Finland (Niittykangas and Tervo, 2005; Tervo, 2006); in Sweden, Lindquist et al.

(2017) find a positive (negative) effect on unincorporated (incorporated) entrepreneurship.14 However,

none of these studies address the endogenous parental fertility decisions, which is the focus of this

exercise. Appendix Table A.6 presents the descriptive statistics for the sample I use, disaggregated

by family size. Unincorporated entrepreneurship increases more or less linearly with family size,

while incorporation shows first an increase, then a decrease with family size. However, parental

characteristics also vary with family size, raising concerns about potential confounders.

14 In a sample of Dutch firms, entrepreneurial children in larger families are less likely to take over the family firm
(Parker and van Praag, 2012).
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Empirically, I first estimate OLS regressions, with continuous family size or a set of dummies, then

attempt to alleviate its endogeneity in an instrumental variable approach (Black et al., 2005). Tables 4

and 5 estimate the role of family size for unincorporated and incorporated entrepreneurship separately:

odd numbered columns introduce a quadratic function of family size, whereas even numbered columns

employ a set of family size dummies, for two, three, four, five, and at least six children.15 If I only

control for individual and mother year of birth, family size has a positive, yet decreasing effect on

unincorporated entrepreneurship, and a negative effect on incorporated entrepreneurship. This makes

intuitive sense: a larger family may reduce per child resources, pushing individuals into unincorporated

entrepreneurship, but keeping them from becoming incorporated. The specification with family size

indicators does not entirely reflect these patterns, suggesting a potentially less straightforward picture.

I therefore add a set of demographic controls, which reduce the magnitude and significance of the

estimates, though the broad patterns remain the same.

These specifications do not control for birth order, which may affect how children experience family

size (Black et al., 2005). Therefore, columns (5) and (6) in both tables control for birth order. The

effects of family size now become negative for unincorporated entrepreneurship, though the largest

effects are for families of two or three children; for incorporation, larger families reduce the likelihood

of entry, though at small sizes there are still positive effects. Controlling for parental income and

own education as potential mechanisms does not substantially alter the picture, with largely negative,

though small effects of family size. As the previous specifications may hide substantial heterogeneity

if men and women are treated differently, I present results separately by gender in Table 6. When I

control for birth order, there appears to be no family size effect for males, and a small negative one

for females, consistent with women receiving fewer resources from parents, which hampers their entry

into entrepreneurship (Lindquist et al., 2017). I also split the sample by parental entrepreneurship

and income in Appendix Table A.7. Results do not differ with parental entrepreneurship; although

individuals in larger and wealthier families are less likely to become unincorporated entrepreneurs, as

family resources, though shared, may allow them to develop enough human capital and better labor

market prospects. In these models, family size is positively (negatively) related to unincorporated

entrepreneurship for males (females). In wealthier families, more children do not hinder males from

becoming incorporated entrepreneurs, although a negative effect remains for females.

The concern still remains that parents’ fertility decision is endogenous. For instance, lower ability

parents may have lower ability, potentially less entrepreneurial children, but may also have more

children: the effects of family size are then confounded by unobservables (Kessler, 1991; Black et al.,

2005; Angrist et al., 2010).16 The search for exogenous variation in family size has resulted in the use

15 Black et al. (2005) go up to 10+ children, while I use only one dummy for families of 6+ children to retain statistical
power. I perform the same analysis using years of schooling as the outcome and fully replicate their results.

16 Puri and Robinson (2013) also find that entrepreneurs in the US have more children, therefore family size and
parental entrepreneurship may be confounded. I estimate all the models controlling for the latter.
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of multiple births as instruments: the arrival of twins, triplets, etc. may push parents beyond their

desired family size, allowing the latter to be quasi-exogenous with regards to previously born children

(Rosenzweig and Wolpin, 1980; Black et al., 2005; Bagger et al., 2018).17 The instruments I create

are based on a multiple birth taking place at a birth order t, and are used to analyze the outcomes of

children born at orders 1, 2, ..., t− 1.18 This approach only exploits exogenous family size variations,

and leads to large and positive first stage estimates (slightly larger than those in Black et al., 2005,

since I also include larger multiple births), with F -statistics above 125.19

The two-stage least squares instrumental variable (IV) estimates are shown in Table 7. While

the OLS estimates suggest a positive effect of family size on unincorporated entrepreneurship, the IV

estimates are not significantly different from zero; for incorporation, OLS estimates are negative, but

the IV estimates are either insignificant, or flip sign. Thus, when considering all children, family size

does not appear to be meaningfully related to entrepreneurship outcomes. Repeating the exercise sep-

arately for men and women, where differential effects may exist if parents allocate resources unequally

as a function of child gender, produces very similar results (Appendix Table A.8). Overall, the weight

of the evidence pushes against causal family size effects in entrepreneurship.20

Robustness checks I use the first two siblings’ gender as an instrument for endogenous family size:

if they have the same gender, parents with a preference for gender diversity will have more children

(Angrist and Evans, 1998; Conley and Glauber, 2006). I focus on children with birth orders 1 and 2;

to ensure the instrument is correctly computed, I restrict the sample to complete families.21 The first

stages using either one dummy for same-gender siblings, or two dummies for male and female pairs

separately are strong, with F > 125: same gender pairs lead to larger families, irrespective of gender.

OLS and IV results are shown in Appendix Table A.9, Panels A and B: once again, I find no evidence

of causal family size effects. While this approach has the benefit of analyzing a different complier

population (Angrist et al., 2010), instrument exogeneity may be violated if the gender composition of

the first two born children affects entrepreneurship through other channels apart from family size (see

Section 5); these results should be taken with caution (Black et al., 2005).22

17 Recently, Bhalotra and Clarke (2018) show that multiple births may be correlated with maternal characteristics. I
attempt to alleviate this problem by controlling for mother’s age, education, and entrepreneurship.

18 Twins with birth orders 3 and 4 in the data imply a multiple birth at both 3rd and 4th birth orders, such that i)
the first stage effect on family size is understated, and ii) the instrumented effects of family size may be affected by twin
interactions or other effects. I therefore only define a multiple birth as taking place at birth order t if no multiple birth
has occurred at orders 1, 2, ..., t − 1. In principle, a family could comprise several multiple births; my approach only
uses the first instance of a multiple birth for any given mother to avoid any ambiguities.

19 I report Kleibergen-Paap F -statistics, adjusting for the clustered nature of the data (Cameron and Miller, 2015),
with the exception of models estimated for first born children only.

20 I also inspect IV results when i) the family is intact (co-habiting parents), ii) parental income is below/above
median, and iii) the parents are entrepreneurs or not. Results are similar to the main analysis (available upon request).

21 Imposing this restriction on the main IV analysis also finds no support for family size effects in entrepreneurship.
22 The method proposed by Angrist et al. (2010) for combining multiple birth and sex composition instruments also

produces very weak evidence for family size effects (Panels C, D, and E of Appendix Table A.9). This is reassuring, as
these estimates have generally smaller standard errors. Nonetheless, the assumption of linear family size effects may be
too strong: for instance, family size shifts the likelihood of primogeniture in family firm successions (Calabrò et al., 2018).
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Whereas in OLS regressions I control for birth order using dummies, Booth and Kee (2009) propose

another way of breaking the mechanical relationship between family size and birth order (ρ ≈ 0.69).

They suggest using a birth order index, calculated as the ratio between an individual’s absolute

birth order and the average birth order in their family, with ρ ≈ 0.12. Results from specifications

that include family size, birth order index, and background characteristics are presented in Appendix

Table A.10. For males and females together, family size does not seem to matter; disaggregating by

gender, a larger family makes males more likely to become unincorporated entrepreneurs, and females

less likely to become any kind of entrepreneur. However, the magnitudes of these effects are extremely

small, such that they can be considered negligible. In fact, this alternative estimation still fails to

account for the endogeneity of family size, such that the estimates in Table 7 remain the preferred

ones, suggesting the lack of causal effects of family size on entrepreneurship.

5 Sibling Sex Composition and Entrepreneurship

The last within-household sibling difference I consider in this paper is sibling sex composition:

I assess whether growing up with a (younger/older) brother or sister affects males’ and females’

subsequent decisions to become entrepreneurs. The gender of siblings may affect both intra-household

resource allocation and the nature and quality of sibling interaction. Parental preference for sons

(Bennedsen et al., 2007; Dahl and Moretti, 2008) may reduce the investments made in women, lowering

their educational attainment; by contrast, growing up with a brother may raise parents’ expectations

of women’s achievement (Butcher and Case, 1994). The presence of opposite gender children may

also influence parenting styles, reinforcing more traditional gender roles (Brenøe, 2018) and reducing

women’s competitiveness (Niederle and Vesterlund, 2007); however, growing up with a brother could

also increase women’s competitiveness by exacerbating sibling rivalry (McHale et al., 2012).

Empirical results have been similarly inconsistent. In a seminal study, Butcher and Case (1994)

found that a brother improves women’s educational achievement, although Kaestner (1997), Hauser

and Kuo (1998) and Conley (2000) dispute this. Okudaira et al. (2015) and Lei et al. (2017) show

that a sister makes men and women more competitive, Cyron et al. (2017) find a positive effect of

sisters on men’s cognitive ability, and Chen et al. (2017) find that having a brother produces different

effects at different family sizes. While Cools and Patacchini (2018) find lower earnings for women with

a brother, Rao and Chatterjee (2018) find no such effects, but positive ones for men with a brother.

Using twins, Bhai (2016) finds that having a brother raises women’s high school completion rates and

earnings, whereas Gielen et al. (2016) and Peter et al. (2018) find that men with a brother and women

with a sister have higher earnings. Finally, women with a brother are more likely to pursue a science

I then estimate the non-linear instrumental variable models advanced by Mogstad and Wiswall (2016), as described in
Appendix B. I find no significant marginal family size effects for unincorporated entrepreneurship, and negative marginal
family size effects for incorporated entrepreneurship in families with more than five children (see Appendix Table B.1).
Given the small fraction of such families, these effects are unlikely to have substantial explanatory power.
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and technology (STEM) education when their father works in a STEM occupation (Oguzoglu and

Ozbeklik, 2016), but may be generally less likely to work within STEM (Brenøe, 2018).

One could speculate on the implications of these findings for entrepreneurship. If women with

brothers are indeed more competitive and acquire more education, they may be more likely to become

incorporated; by contrast, if traditional roles are reinforced or women obtain lower education, they

may be more (less) likely to become unincorporated (incorporated) entrepreneurs. The existence and

nature of sibling sex composition effects appear to be an empirical matter, and evidence so far is scant.

One exception is Mishkin (2017), who finds that women with a brother are less likely to become self-

employed when the father is self-employed. I discus this mechanism at the end of this section, and

now turn to a formal investigation of pure sibling sex composition effects in the entire population.

The literature on the effects of siblings’ gender has not converged on either the appropriate theory to

explain such effects or the preferred empirical specification (Butcher and Case, 1994; Hauser and Kuo,

1998; Conley, 2000; Cools and Patacchini, 2018). I therefore provide a set of different specifications

and sample cuts. These exercises lack the stronger causality claims of previous sections and rely

instead on a large set of controls for family background to alleviate the endogeneity of child gender

preferences. These exercises, nonetheless, all point towards a limited role of sibling sex composition

effects in entrepreneurship. In Figures 5 to 8, no clear relationship between number of brothers or

sisters and entrepreneurship entry emerges for males or females: most of the rates of entrepreneurship

in the raw data are overlapping (separately by gender).

To formally analyze the role of sibling sex composition, I restrict the sample to complete families

with at least two children, in order to get an accurate picture of the number of males and females.

Descriptive statistics for this sample are shown in Appendix Table A.11. In particular, in Table 8

I use indicators for the presence of a same or opposite gender sibling, the percent of sisters in the

family, and the presence of younger and older brothers and sisters.23 To alleviate concerns about the

endogeneity of family size and children’s gender, I control for the following background characteristics:

individual and parental birth year dummies, parental education, immigration, and entrepreneurship,

family structure at age 15, and family size, although results controlling only for birth year dummies and

family size are similar. The presence of a sister weakly increases the likelihood of men’s unincorporated

entrepreneurship, with a similar pattern for incorporation, although this effect only holds as long as

less than half the children in the family are women. For both entrepreneurship outcomes, the indicators

for the presence of younger siblings are significant, although this is likely a function of birth order and

family size. For women, none of the sibling sex composition measures is significant.

To more closely investigate these patterns, I focus on indicators for the presence of a sister or

brother (Butcher and Case, 1994; Peter et al., 2018) in Panel A of Table A.12.24 Having a sister

23 Using number of brothers and sisters produces no significant results, see Panel B of Table A.12.
24 For women, I check for differences regarding the presence of a younger/older brother/sister in Table A.13. These

indicators are mostly insignificant, but having brothers often has a negative sign in unincorporated entrepreneurship.
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is positively associated with entrepreneurship outcomes for both males and females, although these

effects are often insignificant; however, having a brother is positively associated with a higher likelihood

of becoming an entrepreneur in larger families. Panel B, however, shows that the numbers of brothers

and sisters do not significantly affect the likelihood of entering entrepreneurship.

Although I control for a large set of background characteristics, sibling gender may reflect un-

observed parental preferences (Andersson et al., 2006), potentially related to entrepreneurship. For

instance, risk-averse parents who are less likely to become entrepreneurs (and transmit entrepreneur-

ship to children) may also prefer to have male and female children to diversify their old-age risks;

alternatively, entrepreneurial fathers may desire to impart their entrepreneurial ability to a son, to the

detriment of a daughter, such that a negative effect of having a brother on the sister’s entrepreneurship

is confounded. To get closer to a causal interpretation, I focus on first born children in families with

at least two children, under the assumption that the gender of the second child is quasi-exogenous to

the first child (Cools and Patacchini, 2018; Mishkin, 2017; Brenøe, 2018).25 For first born males, after

controlling for parental characteristics, there is only a small positive effect of having a sister in families

of two children (Table 9). Most of the evidence points towards no significant effect of the next sibling’s

gender, even controlling for birth spacing (in months) as a proxy for the intensity of sibling interaction

(Buckles and Munnich, 2012). For first born females, the next sibling’s gender does not significantly

affect entry into entrepreneurship, with the exception of families of four children (Table 10). Overall,

however, evidence for the existence of sibling sex composition effects is limited.26

Heterogeneity Intra-household resource allocation may depend on both children’s gender and

parental characteristics. For first born females, Panels A and B of Appendix Table A.16 show the

results of a split sample on parental entrepreneurship, as parents may favor sons in transferring en-

trepreneurship relevant human capital or the business in its entirety (Mishkin, 2017). Having a second

born brother reduces women’s likelihood of becoming unincorporated entrepreneurs when parents are

entrepreneurs in all family sizes, although not always significantly. If parents are not entrepreneurs,

the second child’s gender does not matter for first born females. In Panels C and D, I split the sample
25 One could argue the first born child’s gender may influence parents’ subsequent fertility decisions: under a preference

for sons, the family will continue to have children if the first child is a daughter (Dahl and Moretti, 2008; Jayachandran
and Pande, 2017). While this may generate a selection effect on family size, the gender of the second child should be
orthogonal to the gender of the first child (Peter et al., 2018). Given that all the individuals in the sample are born before
1970, parental fertility and children’s gender are not substantially affected by the introduction of the birth control pill
(Black et al., 2005) or sex-selective abortions (Lindquist et al., 2015; Peter et al., 2018), which were introduced only after
1965, and only slowly. Appendix Table A.14 shows balance in background characteristics for first born children with
same- and opposite- sex next siblings, with some small differences, which become insignificant in multivariate analyses.

26 Another approach is to use dizygotic twins, where the gender of the co-twin is as good as random; this approach
delivers similar results to using first born children and the gender of the next sibling (Peter et al., 2018). Encouragingly,
they mention (in a footnote) that they do not find any sibling gender effects in self-employment using the latter approach.
Unfortunately, I do not have access to zygosity indicators in order to perform a similar twin analysis, and disregarding
zygosity may bias the results in unpredictable ways (Peter et al., 2018). In Appendix Table A.15 I assess the role of
sibling gender for all twins (irrespective of zygosity): having a brother does not affect unincorporated entrepreneurship,
but increases both men and women’s likelihood of becoming incorporated (in specifications where I randomly draw a
twin from same-sex twin pairs, with 100 or 1,000 replications). These results, however, may be driven by identical twins,
such that they provide inconclusive evidence from sibling gender effects.
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between females whose mother earns at least as much as, or less than the father, as an operationaliza-

tion of gendered roles. The presence of brothers may make female children more ‘feminine’ (Brenøe,

2018), which could reduce their entry into entrepreneurship; this effect may be stronger in families

with more stereotypical gender roles, e.g. where the mother earns less than the father (Cools and

Patacchini, 2018). Parents’ adherence to gendered roles does not reinforce any potential negative

effects of a second born brother’s presence on first born females’ entrepreneurship. Panels E and F

split the sample by parental income below/above median, with similarly insignificant results.

Chen et al. (2017) argue that an opposite gender sibling has i) a direct effect, through differential

parental behavior or sibling interactions, and ii) an indirect effect, through family size; these effects

may cancel each other out, hiding a significant impact. For example, if a first born female’s next sibling

is male, parents with a preference for sons will have fewer children, such that there is an indirect effect

stemming from lower family size. To assess the direction and magnitude of these effects, they use

IV models interacting the gender of the next sibling and endogenous family size, instrumented by

multiple births at the second birth order and its interaction of the gender of the next sibling (with

first stage F -statistics larger than 600). Appendix Table A.17 performs this decomposition, showing

that both direct and indirect effects are zero and precisely estimated. Overall, I find little evidence

of sibling sex composition effects, broadly consistent with the lack of sibling peer effects in adulthood

(Lindquist et al., 2017).

Sibling Gender and Intergenerational Associations In a recent paper using US PSID data,

Mishkin (2017) finds that women with a brother are less likely to enter entrepreneurship when their

father is self-employed. This result holds for other measures of business ownership, but is weaker and

insignificant for incorporated entrepreneurship. Sons appear to crowd out daughters’ human capital

acquisition, leading to an 80% reduction in the strength of the father-daughter intergenerational

transmission of self-employment. This effect, as well as the potential for similar effects for mothers’

or male children’s entrepreneurship, comes in contrast with my finding of no effect of sibling sex

composition in general, and even in entrepreneurial families.

To assess the source of this discrepancy, I replicate the results in Mishkin (2017) and extend them

by differentiating between individual and parental unincorporated and incorporated entrepreneurship,

analyzing outcomes for men, and introducing mother’s entrepreneurship as a potential determinant.

Compared to her study, I have a larger sample, and data on more than 20 years of individuals’ careers,

allowing me to assess the long-run propensity to engage in entrepreneurship. Column (5) in Panel A of

Appendix Table A.18 shows that for women, the negative effect of having a brother and an entrepreneur

father are driven by unincorporated fathers and individual unincorporated entrepreneurship. This

effect is reversed for men, for whom a sister amplifies the father-son intergenerational transmission of

unincorporated entrepreneurship in column (1). Column (8) suggests instead that having a brother
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increases the likelihood of incorporation for women. These results are robust to controlling for birth

order, mother’s and father’s entrepreneurship type, family structure at age 15, parental immigration,

education, and incomes; they are also similar, though weaker, when the outcomes are unincorporated

and incorporated entrepreneurship of above median duration (4 and 5 years, respectively), as proxies

for higher commitment (Lindquist et al., 2017). In Panel B, the effects are directionally the same,

but not statistically significant. When the mother is an entrepreneur, sibling gender does not matter,

with one exception: having a brother boosts women’s incorporation.

Endogenous fertility and child gender decisions limit the ability to claim causality when using all

children in families with at least two siblings. I therefore restrict the sample to first born children in

families completely captured in the data, and assess the role of the next closest sibling’s gender on the

intergenerational transmission of entrepreneurship. Under the assumption of quasi-exogeneity of the

second child’s gender for the first child, this is a step towards alleviating endogeneity. Results in Panels

C and D largely confirm the previous findings, although father’s unincorporated entrepreneurship now

increases women’s likelihood of incorporation in the presence of a brother. In addition, the presence

of a brother no longer moderates the effect of mother’s entrepreneurship.

These results imply that the channel proposed by Mishkin (2017) is largely limited to fathers’ and

individuals’ unincorporated entrepreneurship. In Sweden, this effect is more muted than in the US:

20-30% compared to 80%. Furthermore, maternal entrepreneurship is a stronger influence for women

than paternal entrepreneurship (Lindquist et al., 2015, 2017), and mothers may even favor daughters

when a brother is present, such that the father-daughter transmission and its relation to sibling gender

fades in importance. In addition, incorporated fathers may increase daughters’ incorporation when

a brother is present, with potentially larger welfare implications (van Praag and Raknerud, 2014).

Overall, while the presence of brothers reduces the strength of the father-daughter association in

unincorporated entrepreneurship, it does not hold for incorporation or mother entrepreneurs, with

the latter producing potentially countervailing effects. Indeed, the analysis in Panel A of Table A.16

barely picks up the effect that Mishkin (2017) proposes.27 I conclude that sibling sex composition

effects, if they exist, play an overall negligible role for entrepreneurship. Nonetheless, in the next

section I attempt to account for them in a revised measure of the influence of family background.

6 Sibling Differences and Sibling Correlations

Lindquist et al. (2017) show that family and community background can explain around 20-30%

of variation in entry into unincorporated entrepreneurship, and around 40-50% of variation in incor-

poration. This explanatory power comes from the sibling similarities that families create, estimated

through sibling correlations. These correlations compute the share of variation in a given outcome

27 Mishkin (2017) also examines whether this relationship is affected by family size and birth order (potential con-
founders). Reassuringly, she finds no effects of these variables on the coefficients of interest.
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explained by between-family variation as opposed to within-family variation, and represent a broad

measure of the importance of background, often used to study intergenerational associations (Solon

et al., 1991; Solon, 1999).28 Intuitively, sibling correlations capture all factors that siblings share,

including genetic endowments, family resources and role models, schools, or neighborhoods. More

formally, ρ = σ2
a/(σ2

a + σ2
b ), where σ2

a is between-family variance, and σ2
b is within-family variance.

These are estimated from the following random effects logistic regression: E∗if = X′ifβ + af + bif ,

where E is the entrepreneurship outcome for individual i in family f , and X ′ includes individual birth

year and gender. The sibling correlation ρ, however, does not capture differences between siblings that

are generated inside the family, through preferential treatment of particular children or sibling inter-

actions (Conley, 2004), such that i) the total effect of background is underestimated, and ii) the role

of sibling similarities within the total effect of background is overestimated. It is therefore important

to revise the sibling correlation to account for any sibling differences the family may generate.

A useful method for recovering the share of individual variation produced by within-family differ-

ences is proposed by Björklund and Jäntti (2012). This technique proceeds as follows: 1) it estimates

the random effects regression needed for the sibling correlation (ρ); 2) it predicts the individual level

residuals (i.e. within-family variation, where shared family characteristics have been parsed out), with

a variance of σ2
b ; 3) it regresses these residuals on factors that may generate sibling differences and

obtains the R2; and 4) it calculates a revised measure of family influence that adds this explanatory

power to the original correlation: ρ̃ = (σ2
a +R2σ2

b )/(σ2
a + σ2

b ).29

In this paper, I have shown that there may be some birth order effects for men (in line with Black

et al., 2018), some negative family size effects in large families, and a potentially differential effect of the

presence of an opposite gender sibling when the father is an unincorporated entrepreneur (in line with

Mishkin, 2017). I now incorporate these differences in a revised measure of family influence, extending

the Björklund and Jäntti (2012) exercise to consider the two- and three- way interactions of i) birth

order, gender, and parental entrepreneurship (i.e., mother and father unincorporated and incorporated

entrepreneurs), ii) gender, the presence of opposite gender siblings, and parental entrepreneurship, and

iii) gender, family size, and parental income dummies. In this exercise birth order, family size, and

sibling sex composition remain endogenous; as previous sections have shown the causal effects of these

factors to be limited compared to OLS specifications, their explanatory power in this exercise is likely

an upper bound on their true contribution to the importance of family background.

Table 11 shows the results of this exercise, performed on the sample of complete families. Columns

(1) and (2) of Panel A show that the revised measures are 4.3-5% larger than the original sibling

correlations. In columns (3)-(4) and (5)-(6) I analyze men and women separately with similar results,

28 Similar correlations have been calculated at the level of the neighborhood (Solon et al., 2000); in entrepreneurship,
neighborhood correlations are an order of magnitude lower than sibling correlations (Lindquist et al., 2017).

29 In a preliminary discussion, Lindquist et al. (2016) focus on the interactions of parental entrepreneurship, gender,
and whether the child is a first born as sources of sibling differences. These differences only increase the sibling correlation
in unincorporated and incorporated entrepreneurship by at most 1.5 percentage points (or 3-4%).
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though potentially smaller differences for women. In columns (7) and (8), I focus on families with both

male and female children, where the potential for family-generated differences is the largest. Indeed,

there is a stronger role for such differences, but the revised measures are still only 6.8% larger for

unincorporated entrepreneurship and 5.3% larger for incorporation. Even when I account for a broad

set of effects that may generate sibling differences, the latter do not appear important, limited to at

most around 7% of the sibling correlation (equivalent to around 1.5 percentage points). As the scope

for family generated differences appears small, the sibling correlations in Lindquist et al. (2017) do

not substantially understate the role of family and community background in entrepreneurship, and

marginally overstate the role of sibling similarities in driving this explanatory power.

7 Conclusion

In this paper, I examine the role of family-generated sibling differences for Swedish individuals’

propensity to become entrepreneurs. Birth order effects, previously found to increase self-employment

(Han and Greene, 2016; Black et al., 2018), are limited to a higher likelihood of later born males to

become unincorporated entrepreneurs. This effect is mediated by education, where birth order effects

are negative. I conclude that higher entry into unincorporated entrepreneurship for males is driven by

poor labor market prospects, pointing towards the necessity aspect of this type of entrepreneurship

(Andersson-Joona and Wadensjö, 2013; Humphries, 2017; Levine and Rubinstein, 2018), but not

necessarily towards younger children being ‘born to rebel’. While family size is negatively related to

entry in OLS regressions, a battery of linear and non-linear IV approaches overcoming the endogeneity

of fertility decisions (with instruments based on multiple births and children’s gender) shows no

evidence of causal family size effects. Finally, the presence of opposite gender siblings does not affect

males’ and females’ subsequent entrepreneurship entry after addressing the endogeneity of family

preferences for children’s gender, with one exception. Daughters with an unincorporated father are

less likely to enter unincorporated entrepreneurship when a brother is present, though in Sweden this

effect is much smaller than in the US (Mishkin, 2017). Countervailing effects also exist: incorporated

fathers can actually increase daughters’ likelihood of becoming entrepreneurs when a brother is present,

as can mothers’ entrepreneurship in some specifications.

What is the quantitative value of these effects for the total importance of family and community

background? Lindquist et al. (2017) show that background explains up to half of the individual decision

to become an entrepreneur. Their measure of the importance of background, sibling correlations, can

only account for factors that siblings share, from parental characteristics to schools and neighborhoods.

By overlooking sibling differences generated within the household, sibling correlations may understate

the true explanatory power of family background (Björklund and Jäntti, 2012). Once I account for

these differences in families with both male and female children, where they are expected to have

the largest impact, the sibling correlations estimated by Lindquist et al. (2017) rise by at most 1.2-2
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percentage points (or 3.2%-6.8%). Therefore, the role of family and community background for entry

into entrepreneurship is only marginally understated.

These results are important for completing our picture of the importance of family background,

by examining potential household-level determinants of entrepreneurship that have not received much

attention, as well as the interplay of family-generated differences and similarities. While birth or-

der, family size, and sibling sex composition are sometimes found to affect educational outcomes

and earnings, they have little causal effect on one aspect of labor market choices, selection into en-

trepreneurship. While these results may be particular to Sweden, results on these mechanisms for

education, occupational choice, and earnings suggest this is unlikely (Black et al., 2005, 2018; Bagger

et al., 2018; Brenøe, 2018; Peter et al., 2018). It may also be possible that sibling interactions influence

adult entrepreneurship in more subtle ways than I am able to pick up (Altonji et al., 2017; Qureshi,

2018). Closer investigation into such interactions and the potential for sibling differences across coun-

tries – given variation in primogeniture and child gender norms (Ejrnæs and Pörtner, 2004; Bertrand

and Schoar, 2006; Bloom and van Reenen, 2007) – may yield additional insight into the role of family

background for entrepreneurship.
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Figure 1: Unincorporated entrepreneurship, by birth order and family size:
males (black) and females (red), with 95% confidence intervals.

Males

Females

.03

.05

.07

.09

.11

.13

In
co

rp
or

at
ed

 e
nt

re
pr

en
eu

rs
hi

p

1 2 3 4 5

Birth order

2 child 3 child 4 child 5 child

Figure 2: Incorporated entrepreneurship, by birth order and family size:
males (black) and females (red), with 95% confidence intervals.
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Figure 3: Unincorporated entrepreneurship, by family size:
males (black) and females (red), with 95% confidence intervals.
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males (black) and females (red), with 95% confidence intervals.
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Figure 5: Unincorporated entrepreneurship, by number of brothers and family size:
males (black) and females (red), with 95% confidence intervals.
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Figure 6: Incorporated entrepreneurship, by number of brothers and family size:
males (black) and females (red), with 95% confidence intervals.
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Figure 7: Unincorporated entrepreneurship, by number of sisters and family size:
males (black) and females (red), with 95% confidence intervals.
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Figure 8: Incorporated entrepreneurship, by number of sisters and family size:
males (black) and females (red), with 95% confidence intervals.
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Table 1: Birth Order

Entrepreneur Unincorporated entrepreneur Incorporated entrepreneur

(1) All (2) Male (3) Female (4) All (5) Male (6) Female (7) All (8) Male (9) Female

A. OLS, 2nd born 0.0040*** 0.0050*** 0.0030** 0.0039*** 0.0061*** 0.0016 0.0011 0.0008 0.0014
no controls (0.0011) (0.0018) (0.0015) (0.0010) (0.0015) (0.0013) (0.0008) (0.0013) (0.0009)

3rd born 0.0058*** 0.0055** 0.0062*** 0.0059*** 0.0073*** 0.0044** -0.0002 -0.0014 0.0011
(0.0015) (0.0024) (0.0020) (0.0014) (0.0021) (0.0018) (0.0011) (0.0018) (0.0012)

4th born -0.0010 -0.0056 0.0039 0.0011 -0.0014 0.0037 -0.0030* -0.0056** -0.0004
(0.0024) (0.0037) (0.0030) (0.0021) (0.0033) (0.0027) (0.0016) (0.0027) (0.0018)

5th born -0.0024 -0.0083 0.0038 -0.0007 -0.0043 0.0033 -0.0065** -0.0122*** -0.0008
(0.0040) (0.0062) (0.0049) (0.0036) (0.0056) (0.0045) (0.0026) (0.0043) (0.0028)

N 603,616 309,706 293,910 603,616 309,706 293,910 603,616 309,706 293,910

B. OLS, 2nd born 0.0117*** 0.0148*** 0.0083*** 0.0090*** 0.0121*** 0.0057*** 0.0054*** 0.0071*** 0.0035***
with controls (0.0014) (0.0022) (0.0019) (0.0013) (0.0020) (0.0017) (0.0010) (0.0017) (0.0011)

3nd born 0.0201*** 0.0249*** 0.0149*** 0.0156*** 0.0197*** 0.0112*** 0.0077*** 0.0108*** 0.0042**
(0.0024) (0.0037) (0.0030) (0.0021) (0.0033) (0.0027) (0.0016) (0.0027) (0.0018)

4th born 0.0208*** 0.0249*** 0.0165*** 0.0161*** 0.0185*** 0.0136*** 0.0090*** 0.0135*** 0.0041
(0.0035) (0.0054) (0.0044) (0.0032) (0.0048) (0.0040) (0.0024) (0.0040) (0.0026)

5th born 0.0294*** 0.0334*** 0.0244*** 0.0211*** 0.0227*** 0.0193*** 0.0110*** 0.0141** 0.0067*
(0.0052) (0.0080) (0.0065) (0.0047) (0.0072) (0.0059) (0.0034) (0.0057) (0.0038)

N 595,091 305,248 289,843 595,091 305,248 289,843 595,091 305,248 289,843

C. Family FE 2nd born 0.0053** 0.0058 0.0048 0.0053** 0.0066* 0.0043 0.0016 -0.0029 0.0025
(0.0023) (0.0044) (0.0039) (0.0020) (0.0040) (0.0036) (0.0016) (0.0033) (0.0023)

3nd born 0.0097** 0.0054 0.0115 0.0104*** 0.0098 0.0098 0.0010 -0.0091 0.0056
(0.0043) (0.0082) (0.0073) (0.0039) (0.0074) (0.0066) (0.0030) (0.0062) (0.0043)

4th born 0.0117* 0.0101 0.0089 0.0122** 0.0149 0.0106 0.0022 -0.0085 0.0042
(0.0065) (0.0124) (0.0109) (0.0059) (0.0112) (0.0099) (0.0045) (0.0092) (0.0066)

5th born 0.0299*** 0.0357* 0.0172 0.0292*** 0.0432** 0.0186 0.0085 -0.0034 0.0065
(0.0098) (0.0188) (0.0164) (0.0089) (0.0170) (0.0149) (0.0067) (0.0136) (0.0098)

N 603,616 309,706 293,910 603,616 309,706 293,910 603,616 309,706 293,910

*** p < 0.01, ** p < 0.05, * p < 0.1. Standard errors in parentheses clustered at the family level. All models control for birth year dummies, gender, and family
size. In Panel B, controls include dummies for mother’s birth year, education level, and age at first birth dummies, and parental entrepreneurship.
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Table 2: Birth Order, by Family Size and Traits

A. Family size 2 children 3 children 4 children 5 children

(1) Uninc. (2) Inc. (3) Uninc. (4) Inc. (5) Uninc. (6) Inc. (7) Uninc. (8) Inc.

2nd born 0.0129*** -0.0017 0.0057* 0.0068*** 0.0020 -0.0026 -0.0156** 0.0004
(0.0042) (0.0033) (0.0032) (0.0025) (0.0045) (0.0034) (0.0077) (0.0056)

3nd born 0.0169*** 0.0097** 0.0106 -0.0052 -0.0169 -0.0067
(0.0063) (0.0049) (0.0074) (0.0056) (0.0107) (0.0077)

4th born 0.0176 -0.0067 -0.0189 -0.0050
(0.0114) (0.0085) (0.0148) (0.0108)

5th born -0.0097 -0.0031
(0.0206) (0.0148)

N 234,087 234,087 220,422 220,422 105,839 105,839 43,268 43,268

B. Family traits Parents entrepreneurs Parents not entrepreneurs Below median income Above median income

(9) Uninc. (10) Inc. (11) Uninc. (12) Inc. (13) Uninc. (14) Inc. (15) Uninc. (16) Inc.

2nd born -0.0011 0.0012 0.0098*** 0.0021 0.0024 -0.0006 0.0083*** 0.0049**
(0.0038) (0.0030) (0.0024) (0.0018) (0.0030) (0.0021) (0.0029) (0.0025)

3nd born 0.0005 -0.0051 0.0177*** 0.0055 0.0089 -0.0014 0.0131** 0.0057
(0.0074) (0.0057) (0.0045) (0.0034) (0.0054) (0.0038) (0.0056) (0.0047)

4th born 0.0031 -0.0078 0.0201*** 0.0090* 0.0102 -0.0015 0.0168* 0.0079
(0.0114) (0.0090) (0.0069) (0.0051) (0.0081) (0.0057) (0.0089) (0.0075)

5th born 0.0260 0.0050 0.0350*** 0.0129* 0.0243** 0.0010 0.0469*** 0.0208*
(0.0182) (0.0136) (0.0102) (0.0076) (0.0118) (0.0083) (0.0153) (0.0122)

N 218,810 218,810 384,806 384,806 283,889 283,889 319,727 319,727

*** p < 0.01, ** p < 0.05, * p < 0.1. Standard errors in parentheses clustered at the family level. All models control for birth year dummies and
gender (when not split) and include fixed effects. Families where at least one parent was an entrepreneur of any kind are considered entrepreneurial
(further dividing between unincorporated and incorporated entrepreneurs does not add insight, and some statistical power is lost).

31



Table 3: Birth Order Mechanisms: Education and Ability (Cognitive and Noncognitive)

All children Male

Unincorporated Incorporated Unincorporated Incorporated

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)
Education Education Cognitive Noncognitive Cognitive Noncognitive

2nd born 0.0053*** 0.0029 0.0016 0.0004 0.0068* 0.0090* 0.0112 -0.0034 -0.0059 -0.0078
(0.0020) (0.0021) (0.0016) (0.0016) (0.0040) (0.0054) (0.0068) (0.0033) (0.0046) (0.0062)

3rd born 0.0104*** 0.0060 0.0010 -0.0013 0.0106 0.0172* 0.0182 -0.0098 -0.0163* -0.0107
(0.0039) (0.0039) (0.0030) (0.0030) (0.0074) (0.0102) (0.0134) (0.0062) (0.0085) (0.0120)

4th born 0.0122** 0.0071 0.0022 -0.0011 0.0160 0.0265* 0.0305 -0.0095 -0.0186 -0.0137
(0.0059) (0.0060) (0.0045) (0.0046) (0.0113) (0.0154) (0.0212) (0.0092) (0.0127) (0.0187)

5th born 0.0292*** 0.0228*** 0.0085 0.0048 0.0442*** 0.0784*** 0.0700** -0.0045 -0.0086 -0.0000
(0.0089) (0.0091) (0.0067) (0.0068) (0.0171) (0.0235) (0.0335) (0.0136) (0.0189) (0.0290)

N 603,616 595,710 603,616 595,710 309,219 227,803 169,065 309,219 227,803 169,065

*** p < 0.01, ** p < 0.05, * p < 0.1. Standard errors in parentheses clustered at the family level. All models control for birth year and gender and include
fixed effects. Coefficients on education levels, cognitive and noncognitive ability (all introduced as dummies) not reported for brevity. Columns (5) and
(8) restrict the sample to individuals with at least one non-missing ability score, although some scores on cognitive and noncognitive ability are missing
(results are similar when I restrict the sample to individuals with non-missing data, though sample size is smaller and estimates less precise). Spatial
ability is strongly associated with unincorporated entrepreneurship, and cognitive ability is strongly associated with incorporated entrepreneurship.
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Table 4: Family Size: Unincorporated Entrepreneurship

Basic controls + Demographic controls + Birth order + Education + Parental income

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

Family size 0.0035*** 0.0018* -0.0020* -0.0018 -0.0025**
(0.0009) (0.0010) (0.0011) (0.0011) (0.0011)

Family size2 -0.0003*** -0.0001 0.0002* 0.0002 0.0002
(0.0001) (0.0001) (0.0001) (0.0001) (0.0001)

2 children -0.0047*** -0.0067*** -0.0100*** -0.0071*** -0.0098***
(0.0018) (0.0019) (0.0020) (0.0020) (0.0020)

3 children -0.0004 -0.0047** -0.0107*** -0.0079*** -0.0110***
(0.0018) (0.0019) (0.0021) (0.0021) (0.0021)

4 children 0.0027 -0.0009 -0.0077*** -0.0059** -0.0091***
(0.0020) (0.0021) (0.0023) (0.0024) (0.0024)

5 children 0.0017 -0.0003 -0.0075** -0.0069** -0.0107***
(0.0025) (0.0025) (0.0029) (0.0030) (0.0030)

6+ children -0.0006 -0.0019 -0.0054 -0.0060 -0.0113***
(0.0027) (0.0027) (0.0036) (0.0037) (0.0036)

2nd born 0.0063*** 0.0075*** 0.0026** 0.0034*** 0.0071*** 0.0081***
(0.0011) (0.0011) (0.0011) (0.0011) (0.0011) (0.0011)

3rd born 0.0112*** 0.0117*** 0.0045*** 0.0049*** 0.0125*** 0.0128***
(0.0016) (0.0016) (0.0016) (0.0017) (0.0016) (0.0017)

4th born 0.0111*** 0.0094*** 0.0024 0.0013 0.0126*** 0.0110***
(0.0024) (0.0024) (0.0024) (0.0025) (0.0024) (0.0024)

5th born 0.0116*** 0.0097*** 0.0006 -0.0001 0.0131*** 0.0120***
(0.0034) (0.0036) (0.0035) (0.0037) (0.0034) (0.0036)

6th+ born 0.0012 0.0005 -0.0108** -0.0108** 0.0035 0.0028
(0.0045) (0.0046) (0.0046) (0.0047) (0.0045) (0.0046)

N 705,262 705,262 665,694 665,694 665,694 665,694 658,488 658,488 665,679 665,679

*** p < 0.01, ** p < 0.05, * p < 0.1. Standard errors in parentheses clustered at the family level. All models control for own and mother’s birth year and
gender. Demographic controls include father’s birth year, mother’s and father’s education level, unincorporated and incorporated entrepreneurship. Results
robust to including fixed effects for neighborhood at age 15, and to restricting the sample to families that do not include multiple births or adopted children.
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Table 5: Family Size: Incorporated Entrepreneurship

Basic controls + Demographic controls + Birth order + Education + Parental income

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

Family size -0.0005 -0.0000 -0.0019** -0.0017* 0.0006
(0.0007) (0.0008) (0.0009) (0.0009) (0.0009)

Family size2 -0.0004*** -0.0003*** -0.0002 -0.0002 -0.0002*
(0.0001) (0.0001) (0.0001) (0.0001) (0.0001)

2 children 0.0146*** 0.0101*** 0.0079*** 0.0084*** 0.0073***
(0.0014) (0.0014) (0.0015) (0.0015) (0.0015)

3 children 0.0120*** 0.0077*** 0.0040** 0.0047*** 0.0059***
(0.0014) (0.0014) (0.0016) (0.0016) (0.0016)

4 children 0.0057*** 0.0052*** 0.0004 0.0011 0.0053***
(0.0015) (0.0016) (0.0018) (0.0018) (0.0018)

5 children -0.0043** -0.0004 -0.0061*** -0.0053** 0.0021
(0.0018) (0.0019) (0.0022) (0.0022) (0.0022)

6+ children -0.0155*** -0.0078*** -0.0149*** -0.0139*** -0.0029
(0.0018) (0.0019) (0.0025) (0.0025) (0.0025)

2nd born 0.0062*** 0.0048*** 0.0055*** 0.0041*** 0.0051*** 0.0042***
(0.0009) (0.0009) (0.0009) (0.0009) (0.0009) (0.0009)

3rd born 0.0074*** 0.0070*** 0.0062*** 0.0058*** 0.0053*** 0.0051***
(0.0013) (0.0013) (0.0013) (0.0013) (0.0013) (0.0013)

4th born 0.0074*** 0.0083*** 0.0057*** 0.0066*** 0.0046*** 0.0050***
(0.0018) (0.0018) (0.0018) (0.0019) (0.0018) (0.0018)

5th born 0.0055** 0.0093*** 0.0032 0.0070*** 0.0021 0.0046*
(0.0025) (0.0026) (0.0025) (0.0026) (0.0025) (0.0026)

6th+ born 0.0096*** 0.0115*** 0.0070** 0.0090*** 0.0037 0.0060*
(0.0032) (0.0032) (0.0033) (0.0032) (0.0032) (0.0032)

N 705,262 705,262 665,694 665,694 665,694 665,694 658,488 658,488 665,679 665,679

*** p < 0.01, ** p < 0.05, * p < 0.1. Standard errors in parentheses clustered at the family level. All models control for own and mother’s birth year and
gender. Demographic controls include father’s birth year, mother’s and father’s education level, unincorporated and incorporated entrepreneurship. Results
robust to including fixed effects for neighborhood at age 15, and to restricting the sample to families that do not include multiple births or adopted children.
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Table 6: Family Size, by Gender

A. Uninc. Male Female

(1) (2) + Dem. (3) + Order (4) (5) + Dem. (6) + Order

Family size 0.0075*** 0.0052*** 0.0014 -0.0007 -0.0018 -0.0056***
(0.0015) (0.0015) (0.0017) (0.0011) (0.0011) (0.0013)

Family size2 -0.0004** -0.0003 0.0002 -0.0002* 0.0001 0.0003**
(0.0002) (0.0002) (0.0002) (0.0001) (0.0001) (0.0001)

2nd born 0.0069*** 0.0058***
(0.0017) (0.0014)

3rd born 0.0111*** 0.0116***
(0.0025) (0.0021)

4th born 0.0087** 0.0142***
(0.0036) (0.0030)

5th born 0.0079 0.0154***
(0.0053) (0.0043)

6th+ born -0.0104 0.0134**
(0.0069) (0.0056)

N 361,556 341,299 341,299 343,706 324,395 324,395

B. Inc. Male Female

(7) (8) + Dem. (9) + Order (10) (11) + Dem. (12) + Order

Family size 0.0001 0.0011 -0.0017 -0.0013* -0.0012* -0.0023***
(0.0012) (0.0013) (0.0015) (0.0007) (0.0007) (0.0008)

Family size2 -0.0006*** -0.0004*** -0.0003 -0.0002*** -0.0001 -0.0000
(0.0001) (0.0002) (0.0002) (0.0001) (0.0001) (0.0001)

2nd born 0.0083*** 0.0040***
(0.0014) (0.0010)

3rd born 0.0107*** 0.0042***
(0.0021) (0.0014)

4th born 0.0109*** 0.0041**
(0.0029) (0.0019)

5th born 0.0079* 0.0031
(0.0041) (0.0027)

6th+ born 0.0139** 0.0050
(0.0055) (0.0033)

N 361,556 341,299 341,299 343,706 324,395 324,395

*** p < 0.01, ** p < 0.05, * p < 0.1. Standard errors in parentheses clustered at the family level. All
models control for own and mother’s birth year and gender. Demographic controls include father’s birth
year, mother’s and father’s education level, unincorporated and incorporated entrepreneurship.
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Table 7: Family Size, Instrumental Variable Approach

Unincorporated entrepreneur Incorporated entrepreneur

(1) OLS (2) 1st Stage (3) IV (4) OLS (5) 1st Stage (6) IV

A. Instrument: multiple at second birth; sample: 1st born, 2+ children
Family size 0.0058*** -0.0036 -0.0038*** 0.0057

(0.0008) (0.0122) (0.0006) (0.0101)
Multiple birth 0.7315*** 0.7315***

(0.0187) (0.0187)
F -statistic 1,529.51 1,529.51
N 224,345

B. Instrument: multiple at third birth; sample: 1st-2nd born, 3+ children
Family size 0.0056*** 0.0152 -0.0044*** 0.0150

(0.0010) (0.0133) (0.0007) (0.0108)
2nd born 0.0005 -0.0008 0.0027** 0.0001

(0.0016) (0.0024) (0.0013) (0.0019)
Multiple birth 0.8461*** 0.8461***

(0.0292) (0.0292)
F -statistic 840.48 840.48
N 213,838

C. Instrument: multiple at fourth birth; sample: 1st-3rd born, 4+ children
Family size 0.0039*** 0.0049 -0.0045*** -0.0293**

(0.0014) (0.0178) (0.0009) (0.0114)
2nd born -0.0069** -0.0070** -0.0021 0.0002

(0.0028) (0.0032) (0.0021) (0.0023)
3rd born -0.0115*** -0.0118*** -0.0044* 0.0010

(0.0033) (0.0051) (0.0025) (0.0035)
Multiple birth 0.9340*** 0.9340***

(0.0628) (0.0628)
F -statistic 221.01 221.01
N 105,959

*** p < 0.01, ** p < 0.05, * p < 0.1. Standard errors in parentheses. In Panel A, standard errors are
heteroskedasticity robust; in Panels B and C, standard errors are clustered at the family level, and I report
the Kleibergen-Paap F -statistics, adjusting for the number of clusters (Cameron and Miller, 2015). All
models control for own and mother’s birth year, gender, and birth order. Other controls include father’s
birth year, and mother’s and father’s education level. Multiple births include twins, triplets, quadruplets,
and quintuplets.
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Table 8: Sibling Sex Composition

Unincorporated Incorporated

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

A. Male, Sister 0.0037 0.0126* -0.0008 0.0183***
N = 115, 937 (0.0025) (0.0070) (0.0022) (0.0060)

Brother -0.0020 0.0046**
(0.0024) (0.0021)

Percent sisters 0.0044 -0.0185 -0.0064 -0.0398***
(0.0047) (0.0135) (0.0041) (0.0115)

Younger sister 0.0097** 0.0083**
(0.0043) (0.0037)

Older sister 0.0058 0.0009
(0.0043) (0.0037)

Younger brother 0.0089** 0.0081***
(0.0041) (0.0035)

Older brother 0.0016 0.0068*
(0.0042) (0.0035)

B. Female, Sister 0.0012 0.0060 -0.0023 -0.0026
N = 109, 598 (0.0020) (0.0059) (0.0014) (0.0041)

Brother 0.0012 0.0018
(0.0021) (0.0014)

Percent sisters 0.0009 -0.0099 -0.0040 0.0008
(0.0040) (0.0116) (0.028) (0.0079)

Younger sister 0.0053 0.0015
(0.0035) (0.0023)

Older sister -0.0038 -0.0008
(0.0036) (0.0024)

Younger brother 0.0053 0.0042*
(0.0036) (0.0024)

Older brother -0.0049 0.0003
(0.0036) (0.0024)

*** p < 0.01, ** p < 0.05, * p < 0.1. Standard errors in parentheses clustered at the family level. Controls include individual and parental birth year, parental
education, immigration, and entrepreneurship, family structure at age 15, and family size.
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Table 9: Sibling Sex Composition: First Born Males, by Family Size

2 children 3 children 4 children 2+ children

(1) Uninc. (2) Inc. (3) Uninc. (4) Inc. (5) Uninc. (6) Inc. (7) Uninc. (8) Inc.

A. Basic controls
Next sibling sister 0.0074* -0.0040 -0.0002 -0.0002 -0.0085 -0.0031 0.0053 -0.0034

(0.0040) (0.0035) (0.0073) (0.0062) (0.0197) (0.0168) (0.0034) (0.0030)
N 36,257 36,257 11,546 11,546 1,726 1,726 49,784 49,784

B. Basic controls + parental income
Next sibling sister 0.0074* -0.0045 0.0003 -0.0009 -0.0118 -0.0027 0.0052 -0.0035

(0.0040) (0.0035) (0.0073) (0.0062) (0.0197) (0.0167) (0.0034) (0.0030)
N 36,256 36,256 11,546 11,546 1,726 1,726 49,783 49,783

C. Basic controls + parental income + spacing interaction
Next sibling sister 0.0062 -0.0063 0.0085 -0.0050 0.0316 0.0210 0.0050 -0.0047

(0.0095) (0.0082) (0.0172) (0.0144) (0.0467) (0.0408) (0.0079) (0.0068)
Spacing -0.0001 -0.0001 0.0004 -0.0003 -0.0004 0.0003 -0.0001 -0.0001

(0.0002) (0.0001) (0.0004) (0.0003) (0.0012) (0.0010) (0.0001) (0.0001)
Next sibling sister 0.0000 0.0000 -0.0003 0.0001 -0.0018 -0.0010 0.0000 0.0000
× spacing (0.0002) (0.0002) (0.0005) (0.0004) (0.0017) (0.0016) (0.0002) (0.0002)

N 36,256 36,256 11,546 11,546 1,726 1,726 49,783 49,783

*** p < 0.01, ** p < 0.05, * p < 0.1. Standard errors in parentheses clustered at the family level. Basic controls include individual
and parental birth year dummies, parental education and entrepreneurship, parental immigration, family structure at age 15, and
family size (dummies); sibling spacing is measured in months between births. Sample restricted to first born males.
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Table 10: Sibling Sex Composition: First Born Females, by Family Size

2 children 3 children 4 children 2+ children

(1) Uninc. (2) Inc. (3) Uninc. (4) Inc. (5) Uninc. (6) Inc. (7) Uninc. (8) Inc.

A. Basic controls
Next sibling brother -0.0004 0.0014 -0.0045 -0.0030 -0.0354*** -0.0090 -0.0030 -0.0000

(0.0034) (0.0024) (0.0064) (0.0044) (0.0161) (0.0113) (0.0029) (0.0021)
N 34,414 34,414 10,506 10,506 1,603 1,603 46,785 46,785

B. Basic controls + parental income
Next sibling brother -0.0004 0.0016 -0.0048 -0.0030 -0.0343** -0.0089 -0.0030 0.0001

(0.0034) (0.0024) (0.0064) (0.0044) (0.0163) (0.0114) (0.0029) (0.0020)
N 34,413 34,413 10,506 10,506 1,602 1,602 46,783 46,783

C. Basic controls + parental income + spacing interaction
Next sibling brother -0.0030 0.0050 0.0103 0.0082 -0.0371 -0.0656** -0.0052 0.0020

(0.0082) (0.0056) (0.0153) (0.0108) (0.0413) (0.0298) (0.0068) (0.0047)
Spacing -0.0000 0.0000 0.0006* 0.0005** 0.0002 -0.0008 0.0000 0.0000

(0.0001) (0.0001) (0.0003) (0.0003) (0.0011) (0.0008) (0.0001) (0.0001)
Next sibling brother 0.0001 -0.0001 -0.0005 -0.0004 0.0001 0.0024* 0.0001 -0.0001
× spacing (0.0002) (0.0001) (0.0005) (0.0003) (0.0016) (0.0012) (0.0002) (0.0001)

N 34,413 34,413 10,506 10,506 1,602 1,602 46,783 46,783

*** p < 0.01, ** p < 0.05, * p < 0.1. Standard errors in parentheses clustered at the family level. Basic controls include individual
and parental birth year dummies, parental education and entrepreneurship, parental immigration, family structure at age 15, and
family size (dummies); sibling spacing is measured in months between births. Sample restricted to first born females.
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Table 11: Sibling Differences and Sibling Correlations

All Males (all families) Females (all families) Mixed gender families

(1) Uninc. (2) Inc. (3) Uninc. (4) Inc. (5) Uninc. (6) Inc. (7) Uninc. (8) Inc.

A. Sibling correlations
ρ 0.2255 0.3432 0.3010 0.4129 0.2325 0.3650 0.1991 0.3138

(0.0055) (0.0068) (0.0092) (0.0104) (0.0126) (0.0173) (0.0068) (0.0089)
B. Individual variation explained by differential treatment

R2 0.0149 0.0228 0.0198 0.0332 0.0110 0.0185 0.0170 0.0244
C. Revised measure of family influence

ρ̃ 0.2371 0.3582 0.3149 0.4323 0.2409 0.3769 0.2127 0.3305
(0.0054) (0.0067) (0.0090) (0.0101) (0.0124) (0.0170) (0.0067) (0.0087)

D. Percentage increase from ρ to ρ̃

5.115% 4.356% 4.607% 4.717% 3.631% 3.213% 6.843% 5.332%
N children 278,456 278,456 143,093 143,093 135,363 135,363 143,902 143,902
N families 145,115 145,115 104,031 104,031 100,306 100,306 59,222 59,222

*** p < 0.01, ** p < 0.05, * p < 0.1. Standard errors in parentheses clustered at the family level. All models control for individual
birth year (and gender). Sample restricted to complete families in order to correctly define sibling gender (though results are
similar when I use the full sample). Columns (1) and (2) include all children; columns (3) and (4) only consider males; columns
(5) and (6) only consider females (regardless of siblings’ gender); columns (7) and (8) restrict the sample to children in families
that include both males and females. Sources of differential treatment include two- and three-way interactions between i) gender,
parental entrepreneurship (i.e. maternal and paternal unincorporated and incorporated entrepreneurship), and birth order dummies,
ii) gender, family size dummies, and parental income dummies (percentiles 10, 20, ..., 90, 95, 99), and iii) gender, the presence of
opposite gender siblings, and parental entrepreneurship.
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Appendix A Additional Tables and Figures (Online Appendix)
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Figure A.1: Unincorporated and incorporated entrepreneurship, by birth year.
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Figure A.2: Years of schooling, by birth order and family size, with 95% confidence intervals.
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Table A.1: Descriptive statistics: Birth Order

All 1st born 2nd born 3rd born 4th born 5th born

Entrepreneur 0.199 0.198 0.201 0.202 0.196 0.192
(0.400) (0.398) (0.401) (0.402) (0.397) (0.394)

Unincorporated 0.146 0.142 0.146 0.151 0.150 0.151
(0.353) (0.349) (0.353) (0.358) (0.357) (0.358)

Incorporated 0.085 0.087 0.087 0.083 0.076 0.069
(0.279) (0.281) (0.282) (0.276) (0.266) (0.254)

Years of schooling 12.318 12.509 12.319 12.136 11.914 11.670
(2.166) (2.180) (2.151) (2.154) (2.109) (2.015)

Male 0.513 0.514 0.513 0.512 0.513 0.504
(0.500) (0.500) (0.500) (0.500) (0.500) (0.500)

Mother age at first birth 22.933 23.005 23.256 22.612 22.054 21.601
(3.996) (4.010) (4.167) (3.755) (3.492) (3.263)

Mother years of schooling 10.135 10.694 10.150 9.577 8.894 8.264
(2.805) (2.742) (2.788) (2.771) (2.568) (2.174)

Father years of schooling 10.072 10.446 10.091 9.719 9.193 8.632
(3.066) (3.041) (3.048) (3.088) (2.958) (2.622)

Unincorporated mother 0.156 0.164 0.156 0.151 0.140 0.119
(0.363) (0.370) (0.363) (0.358) (0.347) (0.324)

Unincorporated father 0.256 0.273 0.253 0.244 0.224 0.192
(0.436) (0.445) (0.435) (0.429) (0.417) (0.394)

Incorporated mother 0.034 0.042 0.034 0.025 0.016 0.010
(0.181) (0.201) (0.181) (0.155) (0.126) (0.098)

Incorporated father 0.067 0.089 0.067 0.044 0.026 0.015
(0.250) (0.285) (0.249) (0.205) (0.159) (0.121)

Parental income (log) 23.828 23.943 23.868 23.706 23.471 23.260
(1.089) (1.044) (1.051) (1.131) (1.224) (1.180)

Family size 2.931 2.624 2.662 3.398 4.238 5.000
(0.919) (0.785) (0.800) (0.620) (0.426) (0.000)

N 603,616 228,062 216,227 106,468 40,460 12,399

Sample restricted to families with at most 5 children and that do not include instances of multiple birth
(twins, triplets, quadruplets, quintuplets). The number of observations on parental characteristics varies
with data availability (though only at most 5% of observations are missing).
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Table A.2: Linear Birth Order

Unincorporated entrepreneur

(1) OLS (2) FE (3) OLS (4) FE (5) FE (6) FE (7) FE, ed.

Birth order 0.0015*** 0.0051*** 0.0118*** 0.0140*** 0.0071*** 0.0034* 0.0096***
(0.0005) (0.0018) (0.0018) (0.0036) (0.0019) (0.0020) (0.0037)

Family size 0.0021*** 0.0078***
(0.0006) (0.0011)

Birth order × Family size -0.0028*** -0.0024*** -0.0017**
(0.0005) (0.0008) (0.0008)

Birth order × Parents entrepreneurs -0.0051***
(0.0017)

Birth order × Above median income 0.0035**
(0.0016)

N 603,616 603,616 603,616 603,616 603,616 603,616 595,710

Incorporated entrepreneur

(8) OLS (9) FE (10) OLS (11) FE (12) FE (13) FE (14) FE, ed.

Birth order 0.0006 0.0010 0.0047*** 0.0011 0.0021 0.0024 -0.0007
(0.0004) (0.0014) (0.0014) (0.0028) (0.0015) (0.0015) (0.0029)

Family size -0.0053*** -0.0024***
(0.0005) (0.0009)

Birth order × Family size -0.0015*** -0.0000 0.0001
(0.0004) (0.0006) (0.0006)

Birth order × Parents entrepreneurs -0.0030**
(0.0013)

Birth order × Above median income -0.0026**
(0.0012)

N 603,616 603,616 603,616 603,616 603,616 603,616 595,710

*** p < 0.01, ** p < 0.05, * p < 0.1. Standard errors in parentheses clustered at the family level. All models control for birth year dummies
and gender.
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Table A.3: Birth Order: by Family Type, and Effects of Education, by Gender

A. Family type All families Male only Female only Mixed

(1) Uninc. (2) Inc. (3) Uninc. (4) Inc. (5) Uninc. (6) Inc. (7) Uninc. (8) Inc.

2nd born 0.0053*** 0.0016 0.0101** -0.0023 0.0067 0.0029 0.0031 0.0024
(0.0020) (0.0016) (0.0047) (0.0040) (0.0043) (0.0028) (0.0027) (0.0021)

3nd born 0.0104*** 0.0010 0.0155* -0.0113 0.0087 0.0052 0.0087* 0.0031
(0.0039) (0.0030) (0.0094) (0.0079) (0.0086) (0.0057) (0.0049) (0.0037)

4th born 0.0122** 0.0022 0.0216 -0.0156 0.0086 0.0051 0.0092 0.0054
(0.0059) (0.0045) (0.0148) (0.0123) (0.0133) (0.0090) (0.0074) (0.0056)

5th born 0.0292*** 0.0085 0.0600*** -0.0178 0.0019 0.0038 0.0258** 0.0155*
(0.0089) (0.0067) (0.0225) (0.0181) (0.0200) (0.0132) (0.0112) (0.0084)

N 603,616 603,616 184,720 184,720 169,900 169,900 248,996 248,996

B. Gender Unincorporated entrepreneur Incorporated entrepreneur

Male Female Male Female

(1) (2) Ed. (3) (4) Ed. (5) (6) Ed. (7) (8) Ed.

2nd born 0.0066* 0.0038 0.0043 0.0029 -0.0029 -0.0034 0.0025 0.0031
(0.0040) (0.0040) (0.0036) (0.0037) (0.0033) (0.0034) (0.0023) (0.0024)

3rd born 0.0098 0.0042 0.0098 0.0069 -0.0091 -0.0110* 0.0056 0.0046
(0.0074) (0.0075) (0.0066) (0.0067) (0.0062) (0.0063) (0.0043) (0.0044)

4th born 0.0149 0.0096 0.0106 0.0071 -0.0085 -0.0108 0.0042 0.0021
(0.0112) (0.0115) (0.0099) (0.0101) (0.0092) (0.0094) (0.0066) (0.0067)

5th born 0.0432** 0.0364** 0.0186 0.0128 -0.0034 -0.0076 0.0065 0.0040
(0.0170) (0.0173) (0.0149) (0.0151) (0.0135) (0.0138) (0.0098) (0.0099)

N 309,706 305,426 293,910 290,284 309,706 305,426 293,910 290,284

*** p < 0.01, ** p < 0.05, * p < 0.1. Standard errors in parentheses clustered at the family level. All models control for birth year dummies
and gender (when not split) and include fixed effects. Coefficients on education levels (introduced as dummies) not reported for brevity.
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Table A.4: Birth Order: Education, Cognitive and Non-Cognitive Scores

Years of Logical Verbal Spatial Technical Leadership
schooling ability ability ability ability skills

(1) (2) (3) (4) (5) (6)

2nd born -0.2412*** -0.2357*** -0.3749*** -0.1560*** -0.1353*** -0.1233***
(0.0107) (0.0224) (0.0204) (0.0234) (0.0235) (0.0247)

3rd born -0.3956*** -0.4341*** -0.6213*** -0.3449*** -0.3368*** -0.2134***
(0.0202) (0.0420) (0.0384) (0.0435) (0.0437) (0.0479)

4th born -0.4896*** -0.4998*** -0.7529*** -0.4086*** -0.4277*** -0.3709***
(0.0310) (0.0639) (0.0581) (0.0666) (0.0667) (0.0758)

5th born -0.6084*** -0.5591*** -0.8499*** -0.4533*** -0.4899*** -0.4054***
(0.0460) (0.0976) (0.0887) (0.1029) (0.1022) (0.1216)

N 595,710 227,837 229,378 229,379 234,614 169,065

Outcome mean 12.3183 4.9839 4.8463 5.1477 4.9284 5.2980
(2.1661) (1.9428) (1.7443) (1.9116) (1.9482) (1.4980)

*** p < 0.01, ** p < 0.05, * p < 0.1. Standard errors in parentheses clustered at the family level. All models control
for birth year dummies and include fixed effects. In columns (2)-(6), the sample is restricted to males in families with
two to five children with available cognitive and noncognitive scores (measured on a 1 to 9 scale).
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Table A.5: Birth Order: Order among Same Sex Siblings

Unincorporated entrepreneur Incorporated entrepreneur

Male Female Male Female

(1) (2) Males (3) (4) Females (5) (6) Males (7) (8) Females

2nd born 0.0138** 0.0147 0.0118** 0.0087 -0.0073 -0.0085 0.0058 0.0059
(0.0059) (0.0125) (0.0054) (0.0108) (0.0050) (0.0108) (0.0036) (0.0069)

3rd born 0.0209* 0.0211 0.0202** 0.0161 -0.0093 -0.0127 0.0101 0.0100
(0.0109) (0.0202) (0.0097) (0.0174) (0.0092) (0.0173) (0.0065) (0.0113)

4th born 0.0299* 0.0350 0.0253* 0.0205 -0.0063 -0.0074 0.0048 0.0070
(0.0173) (0.0279) (0.0149) (0.0240) (0.0144) (0.0236) (0.0099) (0.0153)

5th born 0.0370 0.0390 0.0742** 0.0611 0.0274 0.0334 -0.0054 0.0029
(0.0368) (0.0474) (0.0326) (0.0410) (0.0277) (0.0369) (0.0202) (0.0254)

2nd born male -0.0011 0.0014
(0.0122) (0.0105)

3rd born male 0.0012 0.0056
(0.0201) (0.0172)

4th born male -0.0272 -0.0130
(0.0348) (0.0296)

5th born male 0.0686 -0.0471
(0.1159) (0.0507)

2nd born female 0.0034 -0.0001
(0.0104) (0.0067)

3rd born female 0.0037 0.0005
(0.0174) (0.0110)

4th born female 0.0051 -0.0120
(0.0305) (0.0203)

5th born female 0.0788 -0.0518
(0.0991) (0.0577)

N 114,884 114,884 108,466 108,466 114,884 114,884 108,466 108,466

*** p < 0.01, ** p < 0.05, * p < 0.1. Standard errors in parentheses clustered at the family level. All models control for birth year
dummies and gender (when not split) and include fixed effects. I restrict the sample to families completely captured in the data to
accurately describe birth order among same sex siblings.
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Table A.6: Descriptive statistics: Family size

All 1 child 2 child 3 child 4 child 5 child 6+ child

Unincorporated 0.146 0.146 0.141 0.147 0.151 0.152 0.150
(0.353) (0.354) (0.348) (0.354) (0.358) (0.359) (0.357)

Incorporated 0.083 0.073 0.089 0.087 0.080 0.070 0.059
(0.276) (0.261) (0.284) (0.281) (0.272) (0.256) (0.235)

Years of schooling 12.261 12.302 12.543 12.363 12.028 11.665 11.288
(2.168) (2.140) (2.144) (2.173) (2.152) (2.081) (1.981)

Male 0.513 0.512 0.512 0.515 0.512 0.510 0.509
(0.500) (0.500) (0.500) (0.500) (0.500) (0.500) (0.500)

Mother age at first birth 23.037 26.011 24.026 22.722 21.896 21.280 20.881
(4.271) (6.517) (4.297) (3.754) (3.521) (3.359) (3.145)

Mother years of schooling 10.044 10.168 10.389 10.265 9.750 9.108 8.410
(2.799) (2.704) (2.765) (2.834) (2.792) (2.589) (2.227)

Father years of schooling 9.985 10.005 10.283 10.203 9.727 9.123 8.507
(3.045) (2.847) (2.991) (3.133) (3.089) (2.830) (2.440)

Unincorporated mother 0.152 0.124 0.148 0.164 0.162 0.147 0.118
(0.359) (0.330) (0.355) (0.370) (0.368) (0.354) (0.323)

Unincorporated father 0.251 0.229 0.247 0.266 0.260 0.238 0.207
(0.434) (0.420) (0.431) (0.442) (0.439) (0.426) (0.404)

Incorporated mother 0.032 0.024 0.037 0.036 0.028 0.019 0.009
(0.175) (0.152) (0.189) (0.187) (0.164) (0.136) (0.094)

Incorporated father 0.064 0.059 0.076 0.070 0.053 0.036 0.018
(0.244) (0.235) (0.266) (0.256) (0.223) (0.185) (0.134)

Parental income (log) 23.775 23.781 23.966 23.867 23.644 23.360 22.929
(1.153) (1.312) (0.998) (1.066) (1.172) (1.253) (1.543)

Multiple birth 0.021 0.000 0.008 0.023 0.037 0.042 0.044
(0.144) (0.000) (0.087) (0.150) (0.188) (0.202) (0.204)

N 705,262 44,420 235,092 227,311 111,881 46,342 39,406

Some observations on parental traits are missing (less than 10%, with smaller numbers in smaller families).
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Table A.7: Family Size, By Parental Entrepreneurship and Income

Parents entrepreneurs Parents not entrepreneurs Below median income Above median income

(1) Uninc. (2) Inc. (3) Uninc. (4) Inc. (5) Uninc. (6) Inc. (7) Uninc. (8) Inc.

A. Linear family size, all children
Family size -0.0012 -0.0037*** 0.0007 -0.0028*** 0.0011* -0.0020*** -0.0026*** -0.0012*

(0.0009) (0.0007) (0.0006) (0.0004) (0.0006) (0.0004) (0.0008) (0.0006)
N 235,348 235,348 430,346 430,346 325,616 325,616 340,078 340,078

B. Linear family size, males
Family size 0.0030** -0.0051*** 0.0026*** -0.0031*** 0.0039*** -0.0026*** -0.0007 -0.0001

(0.0014) (0.0011) (0.0009) (0.0007) (0.0010) (0.0007) (0.0012) (0.0011)
N 121,421 121,421 219,878 219,878 167,325 167,325 173,974 173,974

C. Linear family size, females
Family size -0.0055*** -0.0023*** -0.0014** -0.0024*** -0.0019** -0.0013*** -0.0045*** -0.0023***

(0.0011) (0.0007) (0.0007) (0.0004) (0.0008) (0.0004) (0.0010) (0.0007)
N 113,927 113,927 210,468 210,468 158,291 158,291 166,104 166,104

D. Quadratic family size, all children
Family size -0.0019 0.0002 -0.0017 -0.0025** 0.0004 -0.0021** -0.0061*** 0.0064***

(0.0024) (0.0017) (0.0012) (0.0010) (0.0015) (0.0011) (0.0022) (0.0018)
Family size2 0.0001 -0.0005*** 0.0003** -0.0000 0.0001 0.0000 0.0005* -0.0012***

(0.0003) (0.0002) (0.0001) (0.0001) (0.0001) (0.0001) (0.0003) (0.0003)
N 235,348 235,348 430,346 430,346 325,616 325,616 340,078 340,078

*** p < 0.01, ** p < 0.05, * p < 0.1. Standard errors in parentheses clustered at the family level. All models control for own and parents’
birth year and gender, mother’s and father’s education level, and birth order.
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Table A.8: Family Size: Instrumental Variable Approach, by Gender

Male Female

Unincorporated Incorporated Unincorporated Incorporated

(1) OLS (2) IV (3) OLS (4) IV (5) OLS (6) IV (7) OLS (8) IV

A. Instrument: multiple at second birth; sample: 1st born, 2+ children
Family size 0.0110*** -0.0086 -0.0051*** -0.0078 0.0002 0.0007 -0.0023*** 0.0187

(0.0013) (0.0191) (0.0010) (0.0164) (0.0011) (0.0153) (0.0007) (0.0118)
N 115,252 109,093

B. Instrument: multiple at third birth; sample: 1st-2nd born, 3+ children
Family size 0.0106*** 0.0399* -0.0059*** 0.0111 0.0001 -0.0100 -0.0029*** 0.0191

(0.0015) (0.0211) (0.0012) (0.0171) (0.0012) (0.0151) (0.0008) (0.0123)
N 110,086 103,752

C. Instrument: multiple at fourth birth; sample: 1st-3rd born, 4+ children
Family size 0.0056*** 0.0057 -0.0069*** -0.0595*** 0.0020 0.0024 -0.0020** 0.0100

(0.0021) (0.0250) (0.0016) (0.0145) (0.0016) (0.0222) (0.0009) (0.0154)
N 54,171 51,788

*** p < 0.01, ** p < 0.05, * p < 0.1. Standard errors in parentheses. In Panel A, standard errors are heteroskedasticity
robust; in Panels B and C, standard errors are clustered at the family level. All models control for own and mother’s
birth year, and gender. IV models also control for birth order (not reported for brevity). Other controls include father’s
birth year, and mother’s and father’s education level. Multiples include twins, triplets, quadruplets, and quintuplets.
The first stage F -statistics for men and, respectively, women are 921.67 and 659.57 in Panel A, 587.47 and 546.53 in
Panel B, and 136.95 and 147.89 in Panel C; in Panels B and C, these are Paap-Kleibergen F -statistics, adjusting for
clustering (Cameron and Miller, 2015).
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Table A.9: Family Size: Alternative Instruments

Unincorporated entrepreneur Incorporated entrepreneur

(1) OLS (2) IV (3) OLS (4) IV

A. Instrument: same gender siblings
Sample: first two children, family size 2+

Family size 0.0006 -0.0188 -0.0048*** -0.0021
(0.0016) (0.0314) (0.0013) (0.0259)

Second born 0.0076*** 0.0136 0.0031** 0.0023
(0.0020) (0.0099) (0.0016) (0.0081)

N 193,906 193,906 193,906 193,906
B. Instrument: first two males/females

Sample: first two children, family size 2+
Family size -0.0187 -0.0021

(0.0314) (0.0259)
Second born 0.0136 0.0023

(0.0099) (0.0081)
N 193,906 193,906 193,906 193,906

C. Instrument: multiple second birth + sex composition
Sample: first born children, family size 2+

Family size 0.0028 -0.0150 -0.0038** -0.0003
(0.0022) (0.0111) (0.0017) (0.0093)

N 96,518 96,518 96,518 96,518
D. Instrument: multiple third birth + sex composition

Sample: first two children, family size 3+
Family size -0.0007 0.0137 -0.0056* 0.0063

(0.0039) (0.0164) (0.0030) (0.0134)
Second born 0.0032 0.0014 0.0041 0.0027

(0.0038) (0.0042) (0.0031) (0.0034)
N 52,028 52,028 52,028 52,028

E. Instrument: multiple birth + sex composition
Sample: pooled parity

Family size 0.0026 0.0039 -0.0047*** -0.0044**
(0.0020) (0.0024) (0.0016) (0.0019)

N 122,699 122,699 122,699 122,699

*** p < 0.01, ** p < 0.05, * p < 0.1. Standard errors in parentheses, heteroskedasticity robust in Panel
C and clustered at the family level in Panels A, B, D, and E. All models control for gender, own and
parental birth year, and parental education. The sample is restricted to complete families. Following
Angrist et al. (2010), Panel C includes dummies for first two males/females and multiple second
birth as instruments; Panel D includes three males/females, boy at third birth, and multiple third
birth as instruments, with controls for first two children both male or female; Panel E pools together
the instruments and samples in Panels C and D – these results should be interpreted cautiously, as
Mogstad and Wiswall (2012) argue that consistency requires implausibly stringent assumptions when
instruments are missing non-randomly. The first stage F -statistics are 261.53 in Panel A, 130.85 in
Panel B, 1,990.08 in Panel C, 827.58 in Panel D, and 48,593.70 in Panel E; in Panels A, B, D, and E,
these are Paap-Kleibergen F -statistics, adjusting for clustering (Cameron and Miller, 2015). Further
controlling for parental entrepreneurship and income reduces both the magnitude and significance of
family size coefficients.

50



Table A.10: Family Size: Birth Order Index

Unincorporated entrepreneur Incorporated entrepreneur

(1) All (2) Male (3) Female (4) All (5) Male (6) Female

A. All children
Family size 0.0001 0.0013** -0.0011** -0.0005* -0.0000 -0.0009***

(0.0004) (0.0005) (0.0004) (0.0003) (0.0004) (0.0003)
Birth order index 0.0126*** 0.0131*** 0.0124*** 0.0056*** 0.0076*** 0.0036***

(0.0014) (0.0022) (0.0018) (0.0011) (0.0018) (0.0012)
N 665,679 341,292 324,387 665,679 341,292 324,387

B. Families with no multiple births or adopted children
Family size 0.0003 0.0016*** -0.0011** -0.0006** -0.0003 -0.0010***

(0.0004) (0.0006) (0.0004) (0.0003) (0.0004) (0.0003)
Birth order index 0.0133*** 0.0147*** 0.0120*** 0.0051*** 0.0065*** 0.0038***

(0.0015) (0.0023) (0.0019) (0.0012) (0.0019) (0.0013)
N 634,003 325,349 308,654 634,003 325,349 308,654

C. Complete families
Family size -0.0004 0.0018 -0.0027*** 0.0015** 0.0033*** -0.0004

(0.0009) (0.0013) (0.0010) (0.0007) (0.0011) (0.0007)
Birth order index 0.0145*** 0.0147*** 0.0154*** 0.0042** 0.0046 0.0042*

(0.0026) (0.0040) (0.0034) (0.0021) (0.0034) (0.0023)
N 265,682 136,523 129,159 265,682 136,523 129,159

*** p < 0.01, ** p < 0.05, * p < 0.1. Standard errors in parentheses clustered at the family level.
All models control for gender, own, mother’s, and fathers’ birth year, mother’s and father’s education
level, entrepreneurship, and income.
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Table A.11: Descriptive statistics: Sibling Sex Composition

All Male Female

Unincorporated 0.145 0.176 0.112
(0.352) (0.381) (0.315)

Incorporated 0.089 0.127 0.049
(0.285) (0.334) (0.216)

Mother age at first birth 23.743 23.750 23.735
(4.245) (4.252) (4.238)

Mother years of schooling 10.467 10.471 10.463
(2.820) (2.820) (2.821)

Father years of schooling 10.317 10.316 10.317
(3.103) (3.104) (3.103)

Unincorporated mother 0.158 0.160 0.157
(0.365) (0.366) (0.363)

Unincorporated father 0.261 0.264 0.259
(0.439) (0.441) (0.438)

Incorporated mother 0.038 0.039 0.036
(0.191) (0.194) (0.187)

Incorporated father 0.075 0.077 0.073
(0.263) (0.266) (0.260)

Immigrant mother 0.106 0.107 0.106
(0.308) (0.309) (0.308)

Immigrant father 0.092 0.091 0.092
(0.288) (0.288) (0.289)

Parental income (log) 23.966 23.961 23.971
(0.994) (0.997) (0.990)

Any sister 0.588 0.600 0.576
(0.492) (0.490) (0.494)

Any brother 0.616 0.603 0.630
(0.486) (0.490) (0.483)

Number of sisters 0.714 0.722 0.706
(0.701) (0.691) (0.712)

Number of brothers 0.757 0.750 0.764
(0.712) (0.726) (0.696)

Younger sisters 0.357 0.359 0.355
(0.577) (0.576) (0.577)

Older sisters 0.357 0.363 0.351
(0.568) (0.566) (0.569)

Younger brothers 0.382 0.377 0.386
(0.595) (0.596) (0.593)

Older brothers 0.375 0.373 0.379
(0.579) (0.596) (0.574)

Family size 2.487 2.489 2.485
(0.579) (0.817) (0.799)

N 234,036 120,342 113,694

Some observations on parental traits are missing (less than 5%). Sample restricted to complete
families with at least two children.
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Table A.12: Sibling Sex Composition: Presence and Number of Siblings, by Gender

A. Any 2 children 3 children 4 children 2+ children

brother/sister (1) Uninc. (2) Inc. (3) Uninc. (4) Inc. (5) Uninc. (6) Inc. (7) Uninc. (8) Inc.

A1. Males
Any sister 0.0046 -0.0024 0.0025 0.0052 0.0100 0.0112 0.0058 0.0079**

(0.0029) (0.0025) (0.0053) (0.0047) (0.0145) (0.0116) (0.0042) (0.0037)
Any brother 0.0061 0.0114** -0.0046 0.0205* 0.0027 0.0110***

(0.0052) (0.0045) (0.0136) (0.0105) (0.0042) (0.0036)
N 72,763 72,763 34,566 34,566 8,608 8,608 115,937 115,937

A2. Females
Any sister 0.0086** -0.0009 0.0033 -0.0048 0.0061* -0.0024

(0.0043) (0.0029) (0.0104) (0.0069) (0.0035) (0.0024)
Any brother 0.0009 0.0026 0.0065 0.0008 -0.0043 -0.0109 0.0061* -0.0001

(0.0024) (0.0017) (0.0046) (0.0032) (0.0117) (0.0081) (0.0035) (0.0024)
N 69,115 69,115 32,187 32,187 8,296 8,296 109,598 109,598

B. Number of Male Female

brothers/sisters (9) Uninc. (10) Inc. (11) Uninc. (12) Inc. (13) Uninc. (14) Inc. (15) Uninc. (16) Inc.

Number of sisters 0.0015 -0.0026 0.0007 -0.0013
(0.0019) (0.0017) (0.0016) (0.0011)

Number of brothers -0.0013 0.0024 -0.0006 0.0014
(0.0019) (0.0016) (0.0016) (0.0011)

N 115,937 115,937 115,937 115,937 109,598 109,598 109,598 109,598

*** p < 0.01, ** p < 0.05, * p < 0.1. Standard errors in parentheses clustered at the family level. Controls include individual and
parental birth year dummies, parental education and entrepreneurship, parental immigration, family structure at age 15, and family
size (dummies).

53



Table A.13: Sibling Sex Composition: Types of Siblings for Females

2 children 3 children 4 children 2+ children

(1) Uninc. (2) Inc. (3) Uninc. (4) Inc. (5) Uninc. (6) Inc. (7) Uninc. (8) Inc.

A. With controls Any younger sister 0.0055 0.0041 0.0002 -0.0047 0.0053 0.0015
(0.0048) (0.0032) (0.0096) (0.0066) (0.0035) (0.0023)

Any older sister -0.0111*** -0.0037 -0.0018 0.0004 0.0035 0.0035 -0.0038 -0.0008
(0.0039) (0.0027) (0.0050) (0.0033) (0.0099) (0.0063) (0.0036) (0.0024)

Any younger brother 0.0020 0.0036 0.0026 0.0047 -0.0079 0.0003 0.0053 0.0042*
(0.0033) (0.0023) (0.0051) (0.0034) (0.0106) (0.0067) (0.0036) (0.0024)

Any older brother -0.0113*** -0.0023 -0.0050 0.0040 -0.0049 -0.0065 -0.0049 0.0003
(0.0039) (0.0027) (0.0052) (0.0035) (0.0106) (0.0074) (0.0036) (0.00255)

N 69,115 69,115 32,187 32,187 6,681 6,681 109,598 109,598

B. With controls Any younger sister 0.0035 -0.0023 -0.0032 -0.0106 -0.0013 -0.0061*
+ birth order (0.0062) (0.0040) (0.0121) (0.0084) (0.0052) (0.0034)

Any older sister -0.0111*** -0.0037 0.0069 0.0026 0.0121 0.0020 -0.0003 0.0020
(0.0039) (0.0027) (0.0068) (0.0046) (0.0125) (0.0087) (0.0045) (0.0031)

Any younger brother 0.0020 0.0036 0.0003 -0.0018 -0.0117 -0.0055 0.0013 -0.0034
(0.0033) (0.0023) (0.0065) (0.0043) (0.0132) (0.0081) (0.0053) (0.0035)

Any older brother -0.0113*** -0.0023 0.0038 0.0061 0.0035 -0.0081 -0.0015 0.0032
(0.0039) (0.0027) (0.0069) (0.0048) (0.0135) (0.0099) (0.0045) (0.0032)

N 69,115 69,115 32,187 32,187 6,681 6,681 109,598 109,598

C. With controls Any younger sister 0.0032 -0.0026 -0.0028 -0.0094 -0.0012 -0.0063*
+ birth order (0.0062) (0.0040) (0.0121) (0.0083) (0.0052) (0.0034)
+ parental income Any older sister -0.0112*** -0.0033 0.0070 0.0025 0.0119 0.0019 -0.0003 0.0020

(0.0039) (0.0027) (0.0068) (0.0046) (0.0125) (0.0087) (0.0045) (0.0031)
Any younger brother 0.0022 0.0041* 0.0001 -0.0020 -0.0119 -0.0049 0.0013 -0.0033

(0.0033) (0.0023) (0.0065) (0.0043) (0.0132) (0.0080) (0.0053) (0.0034)
Any older brother -0.0113*** -0.0016 0.0039 0.0063 0.0027 -0.0083 -0.0015 0.0034

(0.0039) (0.0027) (0.0069) (0.0047) (0.0135) (0.0100) (0.0045) (0.0032)
N 69,113 69,113 32,187 32,187 6,678 6,678 109,593 109,593

*** p < 0.01, ** p < 0.05, * p < 0.1. Standard errors in parentheses clustered at the family level. Controls include individual and parental birth year dummies,
parental education, entrepreneurship, and immigration, family structure at age 15, and family size (dummies).
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Table A.14: Balance Check: First Born Children with Next Sibling of Opposite Sex

First born male First born female

Next sibling: (1) Same sex (2) Opposite (3) Difference (4) Same sex (5) Opposite (6) Difference

Mother age at birth 23.890 23.839 0.051 23.857 23.854 0.003
Mother years of schooling 10.493 10.483 0.010 10.473 10.485 -0.012
Father years of schooling 10.335 10.325 0.009 10.354 10.342 0.013
Mother unincorporated 0.160 0.156 0.004 0.153 0.157 -0.004
Father unincorporated 0.266 0.264 0.002 0.254 0.257 -0.003
Mother incorporated 0.041 0.039 0.002 0.034 0.039 -0.005***
Father incorporated 0.080 0.078 0.002 0.071 0.076 -0.005**
Mother immigrant 0.100 0.100 -0.000 0.100 0.100 -0.001
Father immigrant 0.084 0.085 -0.000 0.086 0.087 -0.001
Parental income (log) 23.971 23.979 -0.009 23.986 23.996 -0.010
Family size 2.354 2.296 0.058*** 2.349 2.289 0.060***
N 26,240 25,654 23,359 25,328

*** p < 0.01, ** p < 0.05, * p < 0.1. Standard deviations in parentheses. Sample restricted to first born children in complete families
with at least two children. In multivariate regressions controlling for all parental characteristics, as well as individual and parental
birth years, the differences become insignificant.
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Table A.15: Sibling Sex Composition: Twin Analysis

Unincorporated Incorporated

Male Female Male Female

Controls: (1) Basic (2) Extended (3) Basic (4) Extended (5) Basic (6) Extended (7) Basic (8) Extended

A. All twins in same sex pairs included
Next sibling brother -0.0086 -0.0041 0.0044 0.0056 0.0173** 0.0193** 0.0085 0.0096*

(0.0095) (0.0097) (0.0081) (0.0084) (0.0082) (0.0084) (0.0052) (0.0054)
N 6,994 6,580 6,964 6,481 6,994 6,580 6,964 6,481

B. Twin in same sex pair randomly selected (100 replications)
Next sibling brother -0.0085 -0.0052 0.0043 0.0052 0.0157*** 0.0188*** 0.0088*** 0.0094***

(0.0037) (0.0049) (0.0036) (0.0039) (0.0035) (0.0035) (0.0023) (0.0022)
C. Twin in same sex pair randomly selected (1,000 replications)

Next sibling brother -0.0087 -0.0043 0.0040 0.0049 0.0170*** 0.0189*** 0.0088*** 0.0093***
(0.0044) (0.0049) (0.0042) (0.0040) (0.0040) (0.0042) (0.0027) (0.0022)

*** p < 0.01, ** p < 0.05, * p < 0.1. Standard errors in parentheses clustered at the family level. Basic controls include individual and mother
birth year, and family size; extended controls also include father birth year, parental education, immigration, and entrepreneurship, and family
structure.
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Table A.16: Sibling Sex Composition: First Born Females – Heterogeneity

2 children 3 children 4 children 2+ children

(1) Uninc. (2) Inc. (3) Uninc. (4) Inc. (5) Uninc. (6) Inc. (7) Uninc. (8) Inc.

A. Parents entrepreneurs: basic controls + parental income
Next sibling brother -0.0045 0.0047 -0.0206* 0.0018 -0.0308 -0.0205 -0.0095* 0.0033

(0.0065) (0.0046) (0.0118) (0.0082) (0.0332) (0.0230) (0.0055) (0.0039)
N 12,381 12,381 3,927 3,927 580 580 16,969 16,969

B. Parents not entrepreneurs: basic controls + parental income
Next sibling brother 0.0017 -0.0002 0.0027 -0.0069 -0.0321* 0.0010 0.0005 -0.0019

(0.0039) (0.0027) (0.0076) (0.0050) (0.0185) (0.0131) (0.0034) (0.0023)
N 22,032 22,032 6,579 6,579 1,022 1,022 29,814 29,814

C. Mother earns at least as much as father: basic controls + parental income
Next sibling brother -0.0024 0.0057 0.0025 -0.0060 -0.0722** -0.0313 -0.0041 0.0016

(0.0063) (0.0043) (0.0116) (0.0080) (0.0282) (0.0197) (0.0054) (0.0037)
N 10,827 10,827 3,430 3,430 602 602 14,965 14,965

D. Mother earns less than father: basic controls + parental income
Next sibling brother 0.0006 -0.0001 -0.0093 -0.0021 -0.0190 -0.0055 -0.0025 -0.0005

(0.0041) (0.0029) (0.0078) (0.0052) (0.0214) (0.0147) (0.0035) (0.0025)
N 23,586 23,586 7,076 7,076 1,000 1,000 31,818 31,818

E. Parental income below median: basic controls
Next sibling brother -0.0027 0.0065* -0.0040 0.0020 -0.0340 -0.0158 -0.0051 0.0040

(0.0057) (0.0035) (0.0098) (0.0058) (0.0223) (0.0134) (0.0047) (0.0029)
N 12,471 12,471 4,428 4,428 858 858 17,944 17,944

F. Parental income above median: basic controls
Next sibling brother 0.0007 -0.0012 -0.0055 -0.0075 -0.0418* 0.0007 -0.0017 -0.0023

(0.0043) (0.0032) (0.0086) (0.0063) (0.0239) (0.0195) (0.0038) (0.0028)
N 21,943 21,943 6,078 6,078 745 745 28,841 28,841

*** p < 0.01, ** p < 0.05, * p < 0.1. Standard errors in parentheses clustered at the family level. Basic controls include individual and
parental birth year, parental education, immigration, and entrepreneurship, family structure, and family size.
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Table A.17: Sibling Sex Composition: Direct and Indirect Effects (Family Size Instrumented)

Unincorporated Incorporated

First born male First born female First born male First born female

(1) OLS (2) IV (3) OLS (4) IV (5) OLS (6) IV (7) OLS (8) IV

Next sib. opposite gender 0.0179 0.0455 0.0199* -0.0027 -0.0006 0.0122 -0.0520 -0.0626
(0.0144) (0.0842) (0.0120) (0.0700) (0.0123) (0.0741) (0.0084) (0.0489)

Family size 0.0062 -0.0036 0.0004 -0.0155 -0.0017 -0.0244 -0.0007 0.0094
(0.0042) (0.0261) (0.0038) (0.0212) (0.0037) (0.0230) (0.0026) (0.0148)

Next sib. opposite gender -0.0056 -0.0178 -0.0098* -0.0003 -0.0011 0.0007 -0.0053 0.0231
× Family size (0.0061) (0.0363) (0.0050) (0.0303) (0.0051) (0.0319) (0.0035) (0.0211)

Decomposition:
Average Total Effect 0.0047 0.0049 -0.0025 -0.0024 -0.0032 -0.0030 0.0002 0.0001

(0.0034) (0.0034) (0.0030) (0.0030) (0.0030) (0.0030) (0.0021) (0.0021)
Average Indirect Effect (AIE) -0.0004 0.0002 -0.0000 0.0009 0.0001 0.0014 0.0000 -0.0006

(0.0002) (0.0002) (0.0002) (0.0013) (0.0002) (0.0013) (0.0002) (0.0009)
Average Direct Effect (ADE) 0.0051 0.0046 -0.0024 -0.0033 -0.0032 -0.0044 0.0002 0.0007

(0.0034) (0.0037) (0.0030) (0.0032) (0.0030) (0.0031) (0.0020) (0.0022)
Controlled Direct Effect (CDE) 0.0049 0.0041 -0.0027 -0.0033 -0.0033 -0.0044 0.0000 0.0013

(0.0034) (0.0036) (0.0030) (0.0031) (0.0030) (0.0031) (0.0020) (0.0021)
Difference CDE − ADE -0.0002 -0.0005 -0.0003* -0.0000 - 0.0000 0.0000 -0.0002 0.0007

(0.0002) (0.0011) (0.0002) (0.0009) (0.0001) (0.0009) (0.0001) (0.0006)

Sample mean 0.1816 0.1160 0.1357 0.0527
(0.3855) (0.3202) (0.3424) (0.2334)

*** p < 0.01, ** p < 0.05, * p < 0.1. Standard errors in parentheses. Controls include individual and parental birth year, parental education,
immigration, and entrepreneurship, family structure, and family size. Sample restricted to first born children who are not part of a multiple
birth (49,121 males and 46,154 females). Multiple birth at birth order two and its interaction with the next sibling being of the opposite
gender are used as instruments for family size and its interaction with the next sibling being of the opposite gender. First stage F -statistics in
IV models are 616.37 for males, and 679.91 for females. Denoting a next sibling of opposite gender with D and family size with M, and the
regression coefficients with βD, βM , and βD×M , I compute AIE = βM × (E[M |D = 1] − E[M |D = 0]), ADE = βD + βD×M × E[M |D = 1],
and CDE = βD×M ×E[M ] (see Chen et al., 2017). The conditional mean of M is (E[M |D = 1], E[M |D = 0]) = (2.2887, 2.3466) for first born
males and (2.2818, 2.3413) for first born females; the unconditional means are 2.3178 and 2.3102, respectively.
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Table A.18: Sibling Sex Composition and the Intergenerational Transmission of Entrepreneurship

Male Female

Unincorporated Incorporated Unincorporated Incorporated

Parent is: (1) Uninc. (2) Inc. (3) Uninc. (4) Inc. (5) Uninc. (6) Inc. (7) Uninc. (8) Inc.

A. Father, Opposite gender sibling 0.0020 0.0042*** -0.0028** -0.0020 -0.0004 -0.0024* -0.0002 -0.0001
all children (0.0016) (0.0015) (0.0014) (0.0012) (0.0013) (0.0013) (0.0009) (0.0008)

Father entrepreneur 0.1168** 0.0259*** 0.0506*** 0.2202*** 0.0532*** 0.0425*** 0.0159*** 0.0681***
(0.0023) (0.0038) (0.0019) (0.0045) (0.0019) (0.0035) (0.0013) (0.0032)

Opposite gender sibling 0.0083** 0.0067 0.0018 0.0049 -0.0091*** 0.0016 0.0027 0.0105**
× Father entrepreneur (0.0036) (0.0060) (0.0030) (0.0070) (0.0029) (0.0053) (0.0019) (0.0048)

B. Mother, Opposite gender sibling 0.0032** 0.0043*** -0.0024* -0.0017 -0.0015 -0.0023* -0.0002 0.0002
all children (0.0016) (0.0015) (0.0013) (0.0012) (0.0013) (0.0012) (0.0009) (0.0008)

Mother entrepreneur 0.1131*** 0.0263*** 0.0505*** 0.2495*** 0.0716*** 0.0626*** 0.0203*** 0.1193***
(0.0029) (0.0053) (0.0024) (0.0065) (0.0025) (0.0052) (0.0016) (0.0053)

Opposite gender sibling 0.0071 0.0101 0.0009 0.0050 -0.0053 0.0043 0.0055** 0.0145*
× Mother entrepreneur (0.0044) (0.0084) (0.0008) (0.0101) (0.0037) (0.0079) (0.0025) (0.0080)

C. Father, Next sib. opposite gender 0.0004 0.0049 -0.0061* -0.0018 0.0022 -0.0021 -0.0022 -0.0001
first born (0.0037) (0.0035) (0.0034) (0.0030) (0.0033) (0.0030) (0.0023) (0.0020)

Father entrepreneur 0.1096*** 0.0311*** 0.0513*** 0.2415*** 0.555*** 0.0574*** 0.0125*** 0.736***
(0.0059) (0.0092) (0.0052) (0.0108) (0.0053) (0.0096) (0.0036) (0.0082)

Opposite gender sibling 0.0203** 0.0111 0.0079 -0.0213 -0.0186** -0.0071 0.0103** 0.0031
× Father entrepreneur (0.0085) (0.0133) (0.0074) (0.0153) (0.0072) (0.0129) (0.0050) (0.0112)

D. Mother, Next sib. opposite gender 0.0046 0.0062* -0.0027 -0.0025 -0.0024 -0.0029 -0.0002 -0.0002
first born (0.0036) (0.0035) (0.0032) (0.0030) (0.0031) (0.0030) (0.0021) (0.0020)

Mother entrepreneur 0.1077*** 0.0382*** 0.0593*** 0.2709*** 0.0722*** 0.0527*** 0.0233*** 0.1271***
(0.0073) (0.0128) (0.0065) (0.0151) (0.0068) (0.0134) (0.0046) (0.0135)

Opposite gender sibling 0.0085 -0.0114 -0.0072 -0.0210 -0.0018 0.0080 0.0038 0.0021
× Mother entrepreneur (0.0105) (0.0183) (0.0091) (0.0217) (0.0093) (0.0182) (0.0064) (0.0183)

*** p < 0.01, ** p < 0.05, * p < 0.1. Standard errors in parentheses clustered at the family level. Controls include individual and parental birth year
dummies and family size dummies. In Panels A and B, the sample is restricted to families with at least two children; in Panels C and D, it is restricted to
first born children in complete families. Coefficients of interest in similar models estimated by Mishkin (2017) in bold.
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Appendix B Non-Linear Family Size Effects (Online Appendix)

Throughout Section 4, all the estimations implicitly assumed linear effects of family size. However,

such specifications can be restrictive if the underlying processes are non-linear (Lochner and Moretti,

2015), as would be the case if i) the effect of family size differs from going from 2 to 3 children, to 4 to 5

children, or ii) family size affects the availability of parental time and resources differently for different

birth orders. Mogstad and Wiswall (2016) relax the linearity assumption to find substantial marginal

family size effects, in contrast to the absence of such effects in, for instance, Black et al. (2005).

The models I estimate in Section 4 may therefore be less suitable for detecting differential effects of

family size, which is the goal in this paper. To address this, I now estimate unrestricted family size

models, using a non-linear instrumental variable strategy. I provide here only a sketch of the empirical

approach, emphasizing the differences from the linear IV method employed previously; the interested

reader is referred to Mogstad and Wiswall (2016) for a detailed description of the assumptions and

mechanics of the model.

The linear IV model uses multiple births at parity t as an instrument for family size in analyzing

the outcomes of children born at parities 1, 2, ..., t − 1. The estimate is a local average treatment

effect of family size increasing from t to t + k, where k may be larger than 1 if multiple births shift

fertility preferences at higher parities (for instance through economies of scale). The estimate effects

is therefore a weighted average of the underlying marginal effects of going from family size t to t+ 1,

t + 1 to t + 2, and so on (Angrist et al., 2010). Mogstad and Wiswall (2016) argue that it is these

marginal effects that should be the main focus, rather than the total effect, as the latter can be zero

even if the marginal effects are strictly non-zero (but cancel each other out). Focusing on the analysis

of the outcomes of first born children in families with at least two children (with parallel procedures

for second born or third born children), the unrestricted model is as follows:

Yi = γ2d2i + γ3d3i + γ4d4i + δXi + εi, (B.1)

where Yi is unincorporated or incorporated entrepreneurship, Xi is a set of controls, and dsi are a set

of dummies for the number of siblings being at least s (alternatively, family size being at least s+ 1),

with s ∈ {2, 3, 4}.30 These dummies provide the marginal effects of having s rather than s−1 siblings.

Multiple birth instruments As opposed to the sole endogenous variable in the linear IV estima-

tion, there are now three endogenous variables, requiring at least three instruments. Unfortunately,

one cannot rely directly on the multiple birth instruments as in the linear IV case, because a multiple

30 Mogstad and Wiswall (2016) also include a dummy for having at least 5 siblings; since the incidence of such family
sizes in my sample is much smaller, I do not include this dummy in the main analysis. When I do use the s ≥ 5 dummy,
the results are similar, although some of the models are under-identified (i.e. very low first stage F -statistics, especially
for the sample of first born children). Another difference from the original approach is that they use twin births, rather
than multiple births: I use the latter to increase the incidence of the instrument.
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birth at birth order t, for instance, is not defined in a family with t−1 children. Mogstad and Wiswall

(2016) then propose adjusting the multiple birth instruments as follows, where c denotes family size:

Multiple∗ci =


0, if ci < c,

Multipleci − Ê[Multipleci|Xi, ci ≥ c], if ci ≥ c.
(B.2)

Essentially, these adjustments define the instruments as 0 in cases where they are undefined, and

deviations from predicted multiple births at the given parity for families where the multiple birth

instrument is defined. In practice, Ê[Multipleci|Xi, ci ≥ c] is obtained as the linear prediction from

a regression of Multipleci on i) individual gender, ii) individual and parental birth year dummies,

iii) mother’s age at first birth dummies, iv) mother’s and father’s education level dummies, v) the

interaction of mother’s and father’s education with mother’s and father’s age and age squared, and

vi) the interaction of mother’s and father’s ages. This regression approximates a nonparametric

estimation, as it offers flexibility with regards to age profiles (especially for the mother, whose age is

a strong determinant of multiple births), and includes 177 covariates.

Once these instruments are computed, I construct the following first stage specification for the

endogenous variables in equation (B.1):

dsi = λs2Multiple2i + λs3Multiple∗3i + λs4Multiple∗4i + ρsXi + ηsi, (B.3)

where s ∈ {2, 3, 4}, i.e. for number of siblings being larger or equal to two, three, or four (and family

size larger or equal to three, four, or five). Empirically, I employ the above procedure three times, for

i) first born children in families with at least two children, ii) second born children in families with

at least three children, and iii) third born children in families with at least four children. For each

of these samples, I bootstrap the whole process (with 50 repetitions) to account for the first stage

estimation of the conditional mean function of the imputed multiple birth instruments.

Efficient instruments To ensure that standard error imprecision in instrumental variable models

with multiple endogenous dummy variables is not exacerbated, Mogstad and Wiswall (2016) propose

another refinement, in the form of ‘efficient instruments’. These instruments match the inherent

structure of the data, recognizing that a multiple birth must increase family size by at least one child

and that the endogenous variables are dummies. For instance, in the sample of first born children,

the instrument for moving from one to two siblings is given by:

p̂2i =


1, if Multiple2i = 1,

f2(Xi, θ̂2), if Multiple2i = 0,
(B.4)
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where θ̂2 represents the estimates of the unknown parameters of function f2. This instrument rec-

ognizes that the probability of having at least two siblings conditional on having a multiple birth

at the second birth order is 1 (by definition). For those without a multiple birth, the instrument is

the predicted probability that the individual has two or more siblings, restricted to the unit interval.

Empirically, I estimate f2(Xi, θ̂2) with a probit, where the covariates are i) individual and parental

age and age square, ii) mother’s age at first birth, iii) the interaction of parental ages, and iv) parental

education level and income dummies. The instruments for going from two to three siblings, and three

to four siblings are computed in a similar way, as predicted probabilities from a probit regression.

Specifically, p̂3i = f3(Xi,Multiple∗3i, θ̂3), and p̂4i = f4(Xi,Multiple∗4i, θ̂4), therefore accounting for the

instruments computed in the previous section and their impact on family size.

With these predicted probabilities in hand, the first stage equations become:

dsi = λs2p̂2i + λs3p̂3i + λs4p̂4i + ρsXi + ηsi, (B.5)

where s ∈ {2, 3, 4}. As before, estimation is performed for the three different samples, and the whole

process of i) computing the imputed multiple birth instruments, ii) computing the efficient instruments,

and iii) estimating the instrumental variable model is bootstrapped (with 50 repetitions).

Results Table B.1 shows the results of the non-linear instrumental variable estimation, with the

imputed multiple birth instruments in Panel A, and the efficient instruments in Panel B. The first

stage F statistics are above 100 for both types of instruments, and the higher match between the

structure of the data and the efficient instruments is reflected in the slightly smaller standard errors

(though this is not always the case). For unincorporated entrepreneurship, the marginal effects of

family size are economically small and statistically insignificant, regardless of the instruments used.

For incorporation, most marginal effects of family size are not statistically significant; however, children

in families with more than four children are less likely to become incorporated, and the effects are

economically strong.31 Indeed, this may explain the significant negative effect for larger families in

Panel C, column (6) of Table 7 and Panel C, column (4) of Appendix Table A.8.

While this result does not overturn the absence of family size effects across a wide range of linear

and non-linear specifications, it does appear that for very large families, resource constraints bind

with regards to incorporated entrepreneurship. On the one hand, a larger family may limit parental

investments in individuals’ human capital, preventing them from pursuing higher-growth ventures;

on the other hand, individuals’ ability to rely on parents’ financial resources in their entrepreneurial

ventures may be lower when more children are present.

31 As another robustness check of the main results, using these instruments in a linear IV model where I pool the three
different samples produces estimates of -0.0072 (0.0086, p = 0.402) for unincorporated entrepreneurship, and -0.0112
(0.0067, p = 0.095) for incorporated entrepreneurship.
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Table B.1: Non-Linear Family Size Effects

First born children, Second born children, Third born children,
family size ≥ 2 family size ≥ 3 family size ≥ 4

Uninc. Inc. Uninc. Inc. Uninc. Inc.
(1) (2) (3) (4) (5) (6)

A. Imputed multiple birth instruments
Family size ≥ 3 -0.0026 0.0007

(0.0184) (0.0128)
Family size ≥ 4 0.0046 0.0461* 0.0233 0.0238*

(0.0276) (0.0258) (0.0176) (0.0136)
Family size ≥ 5 -0.0296 -0.0970*** 0.0355 -0.0703*** 0.0012 -0.0023

(0.0640) (0.0232) (0.0518) (0.0216) (0.0238) (0.0180)
F -statistic 113.40 400.51 7,027.46
N 224,336 108,102 38,880

B. Efficient instruments
Family size ≥ 3 0.0098 0.0049

(0.0180) (0.0133)
Family size ≥ 4 0.0260 0.0404 0.0198 0.0192

(0.0331) (0.0294) (0.0131) (0.0146)
Family size ≥ 5 0.0362 -0.1692*** -0.0328 -0.0976*** -0.0256 -0.0354**

(0.0610) (0.0389) (0.0401) (0.0220) (0.0242) (0.0154)
F -statistic 126.07 566.10 3,984.79
N 224,336 108,102 38,880

Sample mean 0.1428 0.0862 0.1488 0.0847 0.1517 0.0750
(0.3499) (0.2807) (0.3559) (0.2785) (0.3587) (0.2635)

*** p < 0.01, ** p < 0.05, * p < 0.1. Bootstrapped standard errors in parentheses (with 50 repetitions).
All models control for gender, own and parental birth year dummies, mother’s age at first birth, parental
education, entrepreneurship, and income. Kleibergen-Paap F -statistics reported (the first stage is the same
for unincorporated and incorporated entrepreneurship).
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