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ABSTRACT. This study uses population register data to examine the relationship between birth
order and educational attainment in Sweden, and demonstrates that while the causal effect of
birth order on educational attainment is negative, later born children actually perform better.
The explanation for this finding is due to educational expansion in Sweden in the 20th century,
which outweighs the negative causal effect of birth order. This is particularly true for women
due to the fact that the rate of increasing educational enrollment has been greater for women
than for men. These results also show that later borns in large families particularly benefit from
educational expansion due to the longer average birth interval between the first and last child in
large families. The difference between the negative causal effect and actual experience of birth
order is likely to be contributing to the confusion regarding birth order effects in the literature.

INTRODUCTION

The influence of birth order on a range of later life outcomes, including educational achieve-
ment, intelligence, and personality, has been the subject of scholarly interest for over a century
(Galton, 1874; Gini, 1915; Blau and Duncan, 1967; Ernst and Angst, 1983; Sulloway, 1996;
Black et al., 2005). Part of the reason for this consistent interest in birth order as an explana-
tory variable is the way that it appeals to personal experience (Rodgers, 2001a), as well as the
typical ease with which it can be measured (Rodgers, 2000). Partly because of the long history
of research on this topic, the study of birth order has been approached from every conceivable
research angle, from psychiatrist case studies, to qualitative interviews, to quantitative analysis
of large data (Toman, 1961; Conley, 2004; Black et al., 2005). However, the majority of birth
order research has received scathing criticism due to a lack of methodological care and rigour
(Schooler, 1972; Ernst and Angst, 1983; Townsend, 2000; Rodgers, 2001b). This lack of care
has meant that all variety of patterns in the data have been reported, from earlier born children
performing best (Black et al., 2005), to later born children performing best (Blake, 1989), to
middle born children performing worst (Blau and Duncan, 1967; Conley, 2004). This has led
to great confusion as to what influence birth order actually has in Western, developed soci-
eties. The purpose of this article is to clarify the nature of the relationship between birth order
and educational attainment by demonstrating that the pattern observed for this relationship is
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dependent upon how the research question is approached. Recent rigorous research on the re-
lationship between birth order and educational attainment shows that birth order has a negative
causal effect, meaning that later born siblings perform worse (Black et al., 2005; Kristensen and
Bjerkedal, 2010; Barclay, 2013; Härkönen, 2014). However, paradoxically, it is advantageous
to be a later born, as later born siblings have greater educational attainment due to educational
expansion over the course of the 20th century.

Birth Order and Educational Attainment. A number of theories have been proposed to ex-
plain why later born children should perform less well than their older siblings. Two theories
that have attracted particular scientific attention are the resource dilution hypothesis (Blake,
1981), and the confluence hypothesis (Zajonc, 1976). While both theories state that later born
children should perform less well than their older siblings, the hypothesised mechanisms differ.
The resource dilution hypothesis argues that relative to later born children in the same family,
earlier born children have a cumulative advantage in terms of access to finite parental resources.
Assuming that parents follow a heuristic where they will distribute resources equally amongst
their children at any given size of the sibling group (Hertwig et al., 2002), the first born will
have access to 100% of the parents resources until the second child is born, at which point they
would both have access to 50% of the parents resources, and so on for third and later borns.
However, this still means that earlier born children have an advantage, particularly in terms of
access to resources early in life. The confluence hypothesis argues that earlier born children out-
perform their younger siblings because the average degree of intellectual stimulation within the
household decreases as more infants enter the household, and that this intellectual stimulation is
key for cognitive development. Although the confluence hypothesis was developed to explain
cognitive development and not educational attainment, this mechanism could be expected to
influence educational attainment through the relationship between intelligence and educational
achievement. Both of these theories presume that greater access to resources and intellectual
stimulation are more important in early childhood than in later childhood or adolescence.

Recent research on the relationship between birth order and educational attainment has at-
tempted to identify the causal relationship between these variables by using a within-family
comparison study design. This means comparing siblings to one another within the same fam-
ily. Because these siblings share the same biological parents and the same family environment
and background, after adjusting for variables that are not constant amongst the siblings, namely
maternal age at the time of birth, and cohort, it has been argued that the causal relationship
is identified. Previous studies examining the relationship between birth order and educational
attainment using this approach have consistently shown that later born children are at a disad-
vantage relative to first borns, in Norway (Black et al., 2005), the Netherlands (Kalmijn and
Kraaykamp, 2005), the United States (Kantarevic and Mechoulan, 2006), Germany (Härkönen,
2014), and Sweden (Barclay, 2013). However, within each family there is a mechanical rela-
tionship between year of birth, the age of the mother at the time of birth, and birth order. This
means that higher birth order children within the same sibling group will always be born to an
older mother, and into a later birth year.

Environmental Conditions and Sibling Correlations. Recent research examining the rela-
tionship between maternal age at the time of birth and intelligence shows that even though the
causal effect of delayed maternal age has a negative impact on children, the fact that they are
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born into a later cohort counterbalances, or even outweighs, this negative impact (Myrskylä
et al., 2013). By the same principle, higher birth order children are born into a later birth year,
and therefore positive cohort trends may mean that later borns may do just as well, or even
better, than their older siblings. Such a pattern has also been observed in historical datasets.
Alter and Oris (2008) found that later born brothers were taller than their older siblings due to
improvements in environmental conditions, and the longer the birth interval was, the greater
the younger brother benefitted. In modern Sweden there has been a clear secular trend in edu-
cational attainment, with each successive cohort achieving a greater average in terms of years
of education, as well as a higher proportion entering tertiary education (Shavit and Blossfeld,
1993; Breen et al., 2009; OECD, 2013). This educational expansion is a parallel ‘environmen-
tal improvement’, which could be expected to benefit those who are born later on during the
process. This study shows that this pattern also pertains for the relationship between birth order
and educational attainment in modern Sweden. Furthermore, increased educational attainment
is likely to have a substantive impact on the lives of later borns, due to the beneficial effects
of education on social mobility (Breen, 2010), earnings (OECD, 2013), and health (Lager and
Torssander, 2012).

The Swedish Education System and Educational Expansion. Education in Sweden is state
funded at all levels, and tertiary education is free for Swedish and European Union citizens,
though in 2011 fees for tertiary education were introduced for non-European Union citizens
(Halldén, 2008; Högskoleverket, 2012). To give an idea of the relative burden that university
tuition fees place on students in different countries, average tuition fees as a percentage of
GDP per capita in 2006/07 were 2.7% in Norway, 0.0% in Sweden, 3.1% in the Netherlands,
1.3% in Germany, and 25.5% in the United States (Willemse and De Beer, 2012). Students
in tertiary education are eligible for financial support from the Swedish state for living costs
in the form of study grants and student loans with low interest rates (Högskoleverket, 2012),
minimising the need for reliance on family resources for maintenance. This has meant that
family resources in Sweden are not crucial for the transition to tertiary education in the same
way that they are in other contexts, such as the United States. This does not mean that there
is no socioeconomic stratification in educational attainment in Sweden, but that the choice to
continue in the education system is not affected by the direct costs of tuition. However, it
remains possible that indirect costs, such as foregone earnings, would influence the decision-
making process of high and low socioeconomic status individuals to a different extent.

The Swedish education system today is divided into three sections: grundskolan, which is 9
years of compulsory schooling, gymnasium, which is three additional years of upper secondary
education, and finally, tertiary education (Halldén, 2008). Tertiary education in Sweden today
consists of two parts. The first is a traditional university education, with degrees at the Bachelors
(kandidatexamen), Magister (magisterexamen), Masters, Licentiate, and Doctoral levels. The
second part is a vocational tertiary education (Högre yrkesutbildning / Högskolor) (Halldén,
2008). Although I discuss the data in greater detail in the next section, the cohorts that I analyse
in this study were born 1960 to 1982. This means that they will have been 16 and in secondary
school in Sweden between approximately 1976 and 1998. This was a period of substantial
change in the Swedish educational system, as is summarised in Halldén (2008). In 1965 and
1971 gymnasium was reorganised into three tracks; the first prepared students for university,
the second was a two-year continuation program, and the third was two years of vocational
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training (Erikson and Jonsson, 1996b). While the first track was the most direct route to a
typical university education, it was not impossible to apply to university from either of the latter
two tracks (Halldén, 2008). Before 1971, these three educational tracks were split into separate
schools, and applying to university directly from either of the less traditionally academic tracks
was much more difficult (Halldén, 2008).

A major motivation for reforming upper secondary education in Sweden was to increase so-
cial fluidity, meaning to reduce the strength of the relationship between the class of origin and
destination (Erikson and Jonsson, 1996b), and this has indeed led to a large increase in the pro-
portion who make the transition to upper secondary education (Erikson and Jonsson, 1996b;
Rudolphi, 2013). Indeed, this was part of a broad package of educational expansion in Swe-
den in the post-war period, which also included an expansion of adult education, and changes
to the tertiary education system (Erikson and Jonsson, 1996b). The tertiary education system
in Sweden was reorganised in 1977, with the incorporation of post-secondary non-tertiary ed-
ucation for nurses and teachers, and the establishment of new universities in Stockholm and
Gothenburg, as well as regional university colleges (Halldén, 2008). Although there have been
some fluctuations in tertiary education enrolment, between the 1960s and 2000s attendance has
increased substantially (Breen et al., 2009), just as it has in many other countries in Western Eu-
rope and the United States (Breen and Jonsson, 2007; Breen et al., 2009). Today, approximately
33% of the Swedish population has undergone post-secondary education, which is higher than
the OECD average (Högskoleverket, 2012). This educational expansion has clearly benefited
individuals born into later born cohorts, which has implications for patterns of educational at-
tainment by birth order.

While educational expansion in the 20th century will have, on average, benefited later born
children over earlier borns from the same family, the degree to which individuals were able
to take advantage of this environmental improvement will have varied by gender and socioe-
conomic status. For example, the increase in educational enrolment with successive cohorts
has been greater for women than men in Sweden, and women now have higher levels of ed-
ucational enrolment than do men (OECD, 2013). Furthermore, individuals from low socioe-
conomic status families benefited from educational expansion to a greater extent than those
from high socioeconomic status families, as the latter already had relatively high rates of entry
to upper secondary and tertiary education (Rudolphi, 2013). This higher level of educational
achievement for higher socioeconomic status individuals could be explain by better academic
performance, as well as a greater likelihood of choosing to continue in the educational system
(Boudon, 1974; Erikson et al., 2005; Jackson, 2013). However, developments over the course
of the 20th century have meant that the gap between high and low socioeconomic status origin
individuals on both of these dimensions has decreased (Breen et al., 2009; Rudolphi, 2013).
This study will examine the interaction between gender, and socioeconomic status, and edu-
cational expansion, and how that has had implications for patterns of educational attainment
by birth order. Given that the benefit of being born later primary extends from environmental
improvements in the intervening period, it is also critical to consider the role of birth intervals.
In this study I will show that the increase in educational enrolment can have a large impact even
in small families with only two children when the birth interval is long enough. Second born
individuals who are born many years after the first child benefit a great deal from educational
expansion, though this is particularly clear for women.
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DATA AND METHODS

Data. This study is based upon data from the full Swedish administrative population registers.
I examine men and women from cohorts born from 1960 to 1982. The reason for using these
particular cohorts is that the highest quality data on education is available from 1990 to 2012.
Using these cohorts therefore allows me to look at the educational attainment of these individu-
als in the year that they turn 30 with a high degree of accuracy. The total number of individuals
born in Sweden in these cohorts was 2,435,773. However, the final population used for the
analyses is 1,578,667, of whom 766,266 are women, and 812,441 are men. The reason for this
is that it is necessary to apply several exclusion criteria, which are summarised in table 1. I
define a sibling group as a group of children who share the same biological mother and father.
I restrict the population used for the analysis to those sibling groups where all the children are
born in Sweden so that information about birth order and the size of the sibling group is known
with a high degree of accuracy. I also exclude sibling groups that include a multiple birth such
as twins, as the meaning of birth order is much less clear in these families. As will be outlined
in more detail below, the statistical approach used in this study is sibling fixed effects, meaning
a within-family comparison. As this type of analysis compares siblings to one another within
the same sibling group, it is necessary that there are at least two individuals in the data for each
sibling group. This means that individuals who were only-children are not included in the anal-
yses. This study also focuses on sibling groups of two to six children, as sibling groups with
greater than six children are relatively rare in Sweden.

TABLE 1. Sample Exclusion Process.

Exclusion Criteria N N Excluded

Total Born in Sweden 1960-1982 2,435,773
ID for both parents 2,405,610 30,163
All siblings born in Sweden 2,364,749 40,861
No multiple births 2,304,319 60,430
No only children 1,928,247 376,072
Sibling group size<7 1,913,165 15,082
Cohort cut 1,663,128 250,549
No missing values on any variables 1,578,667 84,461
Final 1,578,667

Source: Swedish administrative register data, compiled by the author.

Given that the cohorts that I examine in this study were born 1960 to 1982, it is important
to consider whether the increased prevalence of blended families introduces error into the mea-
surement of the birth order variable. Amongst those borns in the 1960s, 23% of individuals
have at least one half-sibling, and for those born in the 1970s and 1980s the corresponding fig-
ure is 25% and 30%, respectively (Thomson, 2014). Furthermore, these figures do not include
the experience of step-siblings. Previous studies have indicated that it is social order within
the sibling group rather than biological birth order that explains birth order patterns (Kristensen
and Bjerkedal, 2007; Barclay, 2013). Using register data to accurately capture the experience
of social birth order is difficult, and this is particularly true in blended families. One way of
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approaching this issue is to examine the research question in this study only amongst sibling
groups where neither of the the parents have any children with a third person. In these cases, the
experience of social birth order is likely to conform more closely to the measure of biological
birth order. Although the main results presented in this study will be based upon the population
without taking into account half-siblings, I present results in the appendices based upon sibling
groups without half-siblings as a robustness check.

Outcome Variables. This study uses two outcome variables. The first is years of education
achieved by age 30. This measure is based upon the number of years that correspond to the
specific level of education achieved by age 30, and may not in all cases reflect that actual num-
ber of years that an individual spent in the educational system. The second outcome measure
used for this study is a binary variable for whether individuals made the transition to tertiary
education by age 30. The variable for highest educational level and the corresponding years of
education required to reach that level come from the Swedish education registers and Statistics
Sweden (Halldén, 2008; SCB, 2000). The second outcome variable is whether the individ-
uals under analysis had entered tertiary education by age 30. Tertiary education in Sweden
consists of two post-secondary education tracks, which are a traditional university education,
and a vocational tertiary education. The university education system in Sweden is consistent
with the Bologna accords, and has degrees at the Bachelors (3-years undergraduate), Magister
(1-year taught postgraduate), Masters (2-year taught postgraduate), Licentiate (2-years of post-
graduate research), and Doctoral (4-years of postgraduate research) levels (Halldén, 2008). The
vocational tertiary education system (Högre yrkesutbildning) consists of practical, technical, or
occupation-specific tertiary training programs (Halldén, 2008).

Socioeconomic Status. To examine how birth order is related to socioeconomic status, I use
the 1970, 1980, and 1990 Swedish censuses to obtain information on parental socioeconomic
status measured between the ages of 1 and 9. The EGP class schema is used as a guide for
categorising individuals into two groups, either high, or low, socioeconomic status (Erikson
et al., 1979). The reason for classifying socioeconomic status as being either high or low is
because the way that socioeconomic status was measured in the census changed between 1970
and 1980 in Sweden. These changes mean that it is somewhat difficult to categorise groups
in the middle of the socioeconomic distribution consistently using the two different types of
categorisation from 1970 and 1980. The socioeconomic status of parents is classified as high
if they fall into the upper service class, including professionals. The socioeconomic status of
parents is classified as being low if they had occupations in the categories of skilled or unskilled
workers. In some cases the measure for parental socioeconomic status was drawn from different
censuses for children within the same sibling group, which could happen in families with more
children, or in small families with larger birth intervals. If the measure for the socioeconomic
status of the parents was classified as low for some siblings, but high for others (e.g. if the
parents experienced great social mobility over a ten-year period), then these sibling groups
were not included in the analyses focusing on socioeconomic status.

Statistical Analyses. The estimation strategy used for analysing educational attainment is fixed
effects linear regression. By this I mean that the analysis compares the years of education
attained by age 30 by siblings who share the same biological mother and father to one another.
The estimation of the standard errors allows for correlation of errors within each sibling group.
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The estimation strategy for analysing the likelihood of entering tertiary education by age 30
is fixed effects logistic regression, again comparing siblings within the same family to one
another. These fixed effects estimation approaches produce a within-family comparison, and
inherently adjust for both observed and non-observed intrafamily characteristics that remain
constant, thereby minimizing residual confounding. In contrast to a between-family comparison
approach, this allows for the isolation of the effect of birth order on educational attainment
independent of shared family environment characteristics that are also important for educational
outcomes.

RESULTS

Descriptives. As can be seen in table 2, the mean years of education achieved by age 30 by
women for the individuals born 1960 to 1982 was 12.9 years, and for men 12.5 years. For
women the mean years of education achieved by age 30 across families decreases with rising
birth order and increasing set size, and also increases by birth year. Table 2 shows that that
mean years of education for women is greatest, at 13.4, for women whose mothers were aged
30-34 at the time of their birth, and it is lower for women born to mothers who were older and
younger than that at the time of birth. It is particularly low for those born to teenage mothers.
For men the patterns in the summary statistics for years of education by age 30 are generally
very similar to those seen for women.

Table 3 shows the summary statistics regarding entrance into tertiary education for Swedish
women and men born 1960 to 1982. For women the mean proportion who enter tertiary educa-
tion was 0.49. The mean proportion rises by birth order, from 0.48 for first borns, to 0.61 for
sixth borns. The mean proportion also increases by maternal age, but decreases by set size. The
mean proportion entering tertiary education varies by birth year decreased from 0.51 in 1960
to 0.43 in 1968, before rising again until 0.56 in 1980, and falling again for those born in 1981
and 1982. For men the mean proportion who enter tertiary education was also 0.49. Across
families, first borns have the highest mean entering tertiary education, while second borns have
the lowest mean, and the mean increases from second borns to fourth borns, before levelling
out. The mean proportion entering tertiary education decreases by set size, but varies relatively
little by the age of the mother at the time of birth. For men the mean proportion entering tertiary
education does not vary a great deal by birth year.

Fixed Effects Models.

Years of Education: Women. The results for educational attainment measured by years of ed-
ucation at age 30 can be seen for women and men in Table 4, and in Figure 1 for women, and
Figure 2 for men. Table 4 show the results from the analyses pooling children in sibling groups
with between two and six children, and Figures 1 and 2 show the results for both the pooled
analyses as well as the sibship-size specific analyses for women and men respectively. Both
Table 4 and Figures 1 and 2 show the results from within-family comparison models that i.)
include only birth order as an explanatory variable, ii.) adjust for maternal age at the time of
birth, and iii.) adjust for both maternal age at the time of birth and birth year. Focusing on Fig-
ure 1, it can be seen that when adjusting for both maternal age at the time of birth and birth year,
there is a negative relationship between birth order and educational attainment for women. This
result is found in the pooled analysis of sibling groups with between two and six children, as
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well as the sibship-size specific analyses, with the exception of sibling groups with six children.
Aside from the results examining sibling groups with six children, the results are statistically
significant and substantive. In the pooled analysis, second borns have almost a third of a year
less education than first borns, while the difference is greater than half a year less education for
fourth borns to sixth borns.

While the causal effect of birth order on educational attainment is negative for women, the
results that do not adjust for maternal age at the time of birth and birth year show that later born
women actually have greater educational attainment than earlier born children. This is true in
both the pooled analysis of sibling groups with between 2 and 6 children, as well as the sibship-
size specific analyses. In the pooled analysis the second born has almost a tenth of a year more
education than first borns, while sixth borns have 1.23 years additional educational attainment.
These results show that while the causal effect of birth order is negative, in the period under
study, cohorts born between 1960 and 1982, later born women have actually spent more time in
the educational system by age 30 than earlier born women. Furthermore, the disparity between
the causal estimates and the actual educational attainment of later borns relative to first borns is
greatest for the last borns in the largest sibling groups. This is because in small sibling groups
the birth interval between the first and last child is on average substantially shorter than the birth
interval between the first and the last child in a six-child sibling group.

Table 4 and Figure 1 also show the results from models where I adjust for maternal age at the
time of birth, but not birth year. These results are different from both the bivariate relationship
between birth order and years of education, as well as the causal effect of birth order on years
of education. These results show that when only adjusting for maternal age at the time of
birth using a within-family comparison, in sibling groups with two to four children, later borns
still have lower educational attainment at age 30 than first borns. In sibling groups with five
or six children, and in the pooled analysis, there is no longer a clear statistically significant
pattern in terms of educational attainment by birth order. This suggests that children born to
older mothers have greater educational attainment, and adjusting for this factor mediates the
relationship between birth order and educational attainment. Part of the explanation for this
may be due to increasing material resources within the household to older parents, but will also
be partially due to the fact that maternal age at the time of birth is positively correlated with
birth year.

Years of Education: Men. The results for men can be seen in Table 4 and Figure 2. The results
for the causal effect of birth order, adjusting for maternal age at the time of birth and birth year,
on years of education are similar to those seen for women, both in the pooled analysis, as well
as the sibship-size specific analyses. For men, however, the negative effect persists in sibling
groups of all sizes, including those with six children. The results from the pooled analysis show
that second borns have almost a third of year less education than first borns, while the difference
between sixth borns and first borns is almost two thirds of a year. However, when examining
the bivariate relationship between birth order and educational attainment, the advantage of later
borns over first borns is less pronounced for men than it is for women. Amongst men, the
second born does not achieve greater educational attainment than the first born in any size
sibling group. The advantage gained for third and later borns is also less than that seen in the
analyses of women; in the pooled analysis the sixth born women spent more than a year in
the educational system relative to the first born, whereas for men the sixth born spends just
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under two-thirds of a year more than the first born. This is nonetheless an advantage, but a
substantially smaller one. The explanation for this is due to the fact that increasing educational
enrolment for women has outpaced increasing educational enrolment for men (see Table 2).

Transition to Tertiary Education: Women. Table 5 show the results for the transition to tertiary
education by age 30 for women, and figure 3 shows the results for the transition to tertiary
education by age 30 for the pooled analyses and sibship-size specific analyses. As with the re-
sults for years of educational attainment, these results are based upon within-family comparison
models that i.) include only birth order as an explanatory variable, ii.) adjust for maternal age
at the time of birth, and iii.) adjust for both maternal age at the time of birth and birth year.
The pooled analyses and sibship-size specific analyses show that the causal effect of birth order
on making the transition to tertiary education by age 30 is negative, with later borns clearly
performing worse than the first born, though this pattern is not statistically significant in sibling
groups with six children. The bivariate relationship between birth order and making the tran-
sition to tertiary education by age 30 is different to that seen for years of education. Whereas
second born girls had greater educational attainment that first born children in terms of years of
education, in none of the transition to tertiary education analyses are second borns more likely
to make this educational transition. However, third borns and other later born children have a
substantially greater likelihood of making the transition, and this is true in sibling groups of all
sizes except those with six children. The pooled analyses underline just how much more likely
later born girls were to make the transition to tertiary education than were first borns.

Transition to Tertiary Education: Men. The results for men for the transition to tertiary edu-
cation by age 30 from the pooled analyses of sibling groups with between 2 and t6 children
can be seen in table 5, and figure 4 shows the results for the transition to tertiary education by
age 30 for the pooled analyses and sibship-size specific analyses. As was true for women, the
relationship between birth order and making the transition to tertiary education by age 30 is
negative, with later borns performing worse than first borns. This is true in the pooled analysis,
as well as the sibship size specific analyses. However, the bivariate relationship between birth
order and making the transition to tertiary education is very different for men in comparison
to women. In sibling groups with between two and five children, and the pooled analysis, the
second and third borns are less likely to make the transition to tertiary education even when not
adjusting for improving environmental conditions. Looking at the sibship size specific analyses,
it is only the last born in sibling groups with five children that has a greater likelihood of making
the transition to tertiary education than the first born son. These results are consistent with the
pattern seen in the summary statistics in table 3 which showed that proportion entering tertiary
education did not increase by birth year for men like it did for women.
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TABLE 2. Descriptives: Mean Years of Education by Age 30 and Frequency for
Analytical Sample, Women and Men in Sweden born 1960 to 1982.

Women Men

Variable Category Mean SD N Mean SD N

Years of Education 12.9 2.3 766,226 12.5 2.3 812,441
Birth Order 1 12.9 2.3 308,929 12.5 2.3 328,149

2 12.9 2.3 324,725 12.5 2.2 344,676
3 12.7 2.3 100,582 12.3 2.2 106,215
4 12.3 2.3 23,892 11.8 2.2 25,056
5 11.8 2.1 6,419 11.5 2.0 6,610
6 11.7 2.0 1,679 11.3 1.9 1,735

Set Size 2 13.0 2.3 416,020 12.6 2.2 438,981
3 12.9 2.3 246,349 12.5 2.3 263,707
4 12.5 2.3 74,437 12.1 2.2 79,249
5 12.1 2.2 21,277 11.7 2.1 22,343
6 11.8 2.1 8,143 11.4 2.1 8,161

Mother’s Age at <20 11.7 1.9 42,431 11.4 1.8 44,308
Time of Birth 20-24 12.4 2.2 236,722 12.0 2.1 250,655

25-29 13.1 2.3 288,274 12.7 2.3 306,663
30-34 13.4 2.3 147,516 12.9 2.3 156,128
35-39 13.2 2.3 43,854 12.8 2.3 47,033
40-44 12.9 2.3 7,129 12.5 2.3 7,317
>44 12.9 2.3 300 12.1 2.3 337

Birth Year 1960 11.9 2.1 22,613 11.8 2.2 23,797
1961 12.0 2.1 24,185 11.8 2.2 25,688
1962 12.0 2.0 27,331 11.8 2.2 28,802
1963 12.0 2.1 31,548 11.9 2.2 33,738
1964 12.1 2.0 37,431 11.9 2.1 39,051
1965 12.1 2.0 39,694 11.9 2.1 42,032
1966 12.2 2.0 40,909 12.0 2.1 43,481
1967 12.2 2.0 41,376 12.0 2.1 44,374
1968 12.3 2.1 39,468 12.1 2.1 41,703
1969 12.4 2.1 37,971 12.1 2.1 40,635
1970 12.7 2.2 38,755 12.3 2.2 40,892
1971 12.9 2.2 39,957 12.4 2.2 42,502
1972 13.1 2.3 39,575 12.6 2.3 42,009
1973 13.3 2.3 38,706 12.7 2.3 41,087
1974 13.4 2.3 38,738 12.9 2.3 41,145
1975 13.6 2.2 36,068 13.1 2.2 38,043
1976 13.8 2.2 33,550 13.2 2.2 35,718
1977 13.8 2.2 31,911 13.1 2.2 34,448
1978 13.8 2.3 30,448 13.0 2.4 31,896
1979 13.8 2.3 29,000 13.0 2.4 30,777
1980 13.9 2.2 25,533 13.1 2.2 26,962
1981 13.8 2.2 21,396 13.1 2.2 22,271
1982 13.8 2.2 20,063 13.0 2.2 21,390

Source: Swedish administrative register data, compiled by the author.
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TABLE 3. Descriptives: Proportion Entering Tertiary Education by Age 30 and
Frequency for Analytical Sample, Women and Men in Sweden born 1960 to
1982.

Women Men

Variable Category Mean SD N Mean SD N

Enter Tertiary Education 0.49 0.50 137,735 0.49 0.50 141,289
Birth Order 1 0.48 0.50 52,618 0.53 0.50 54,917

2 0.48 0.50 54,893 0.46 0.50 56,944
3 0.53 0.50 22,976 0.48 0.50 22,954
4 0.55 0.50 5,612 0.50 0.50 5,096
5 0.54 0.50 1,311 0.51 0.50 1,115
6 0.61 0.49 325 0.50 0.50 263

Set Size 2 0.50 0.50 57,096 0.50 0.50 59,850
3 0.49 0.50 54,969 0.49 0.50 56,867
4 0.48 0.50 18,446 0.48 0.50 18,175
5 0.47 0.50 5,248 0.46 0.50 4,763
6 0.45 0.50 1,976 0.45 0.50 1,634

Mother’s Age at <20 0.43 0.50 6,561 0.50 0.50 5,591
Time of Birth 20-24 0.46 0.50 41,567 0.49 0.50 40,113

25-29 0.49 0.50 52,091 0.49 0.50 55,722
30-34 0.53 0.50 27,603 0.49 0.50 29,402
35-39 0.57 0.50 8,513 0.52 0.50 9,061
40-44 0.58 0.49 1,344 0.52 0.50 1,349
>44 0.59 0.50 56 0.49 0.50 51

Birth Year 1960 0.51 0.50 3,731 0.53 0.50 3,683
1961 0.49 0.50 4,081 0.50 0.50 4,077
1962 0.48 0.50 4,718 0.49 0.50 4,672
1963 0.48 0.50 5,459 0.49 0.50 5,600
1964 0.45 0.50 6,658 0.47 0.50 6,533
1965 0.44 0.50 7,027 0.48 0.50 6,961
1966 0.44 0.50 7,250 0.48 0.50 7,364
1967 0.44 0.50 7,500 0.48 0.50 7,483
1968 0.43 0.50 7,285 0.46 0.50 7,249
1969 0.44 0.50 7,099 0.46 0.50 7,171
1970 0.46 0.50 7,234 0.49 0.50 7,278
1971 0.49 0.50 7,538 0.49 0.50 7,735
1972 0.51 0.50 7,464 0.51 0.50 7,520
1973 0.52 0.50 7,324 0.51 0.50 7,463
1974 0.53 0.50 7,160 0.50 0.50 7,564
1975 0.54 0.50 6,602 0.51 0.50 6,836
1976 0.55 0.50 5,876 0.52 0.50 6,431
1977 0.55 0.50 5,663 0.48 0.50 6,126
1978 0.53 0.50 5,265 0.49 0.50 5,509
1979 0.55 0.50 5,004 0.49 0.50 5,413
1980 0.56 0.50 4,361 0.51 0.50 4,794
1981 0.52 0.50 3,818 0.49 0.50 4,008
1982 0.51 0.50 3,618 0.48 0.50 3,819

Source: Swedish administrative register data, compiled by the author.
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Socioeconomic Status Results. As discussed in the introduction, it is likely that the degree to
which birth order influences educational attainment is mediated by the socioeconomic status of
the family. Since those with greater family resources are more likely to have been continuing
with their education than those from a low socioeconomic status background, it is the children
with low socioeconomic status parents who are the most likely to have benefitted from educa-
tional expansion. Figure 12 shows the results from models where I adjust for birth year and
maternal age at the time of birth, only adjust for maternal age at the time of birth, and third,
adjust for neither variable. Each of these three models have been estimated for men and women
from high and low socioeconomic status backgrounds. Beginning with the results for women,
shown in figures 5(a) and 5(b), we can see that the bivariate relationship between birth order
and educational attainment shows a strong benefit for later born children for women from both
low and high SES families. Third born children have spent approximately half a year longer
in the education system by age 30, while sixth born children have spent over a year longer in
the educational system by age 30. The effect of birth order after adjusting for birth year and
maternal age is negative for women from low SES families, but it is actually the middle born
women from high SES families that fare the worst.
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(d) Men: High SES

FIGURE 5. Swedish Men and Women, born 1960-1982: Years of Education by
Age 30 by Socioeconomic Background.

The results for men can be seen in figures 5(c) and 5(d). The bivariate relationship between
birth order and years of education by age 30 seen in figure 5(c) shows that later born men from
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low SES families do better than earlier born male siblings, but that the relative difference is
smaller than that seen for women from low SES families. Indeed, the gradient is much more
shallow, with third borns spending approximately a third of a year longer in the educational
system by age 30 than first borns, while sixth borns spend approximately two thirds of a year
longer than first borns in the educational system by age 30. As could be seen for women from
low SES families, the effect of birth order after adjusting for maternal age at the time of birth and
birth year is negative, and approximately mirrors that of the bivariate relationship; third borns
have about a third of a year less education, and sixth borns have 0.8 years less education than
first borns in the fully adjusted model. Turning to men from high SES families, the bivariate
relationship between birth order and years of education by age 30 seen in figure 5(d) shows that
later born brothers from high SES families benefited less from educational expansion than men
from low SES families, and much less than women from high SES families.
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FIGURE 6. Swedish Men and Women, born 1960-1982: Odds of Entering Ter-
tiary Education by Age 30 by Socioeconomic Background.

Figure 13 shows the results from models examining the transition to tertiary education by
age 30. What is most immediately apparent is that later born women from both high and low
SES families benefited from educational expansion for this particular educational transition to
a much greater extent than did men from either high or low SES families. In figure 6(a) we can
see that the odds of entering tertiary education are much greater for later born women relative
to first borns from low SES families, even though the effect of birth order after adjusting for
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birth year and maternal age continues to be negative. As with the results for years of education
shown in figure 5(b), the results for women from high SES families for the transition to tertiary
education (figure 6(b)) show a strong bivariate relationship between birth order and making the
transition, and only a small negative effect in the fully adjusted model, with middle children
faring the worst. The results for men from low and high SES families both show a negative
effect of birth order in the fully adjusted model, while the bivariate relationship shows that later
born men from high SES families did not outperform first borns in making the transition to
tertiary education. However, fourth and fifth born men from low SES families were more likely
to make the transition.

Birth Interval Results. While the results presented so far show that later born individuals tend
to outperform their older siblings, the underlying assumption has been that the reason for this
is because later born children are born several years after the first born child. The degree of
educational expansion in the intervening period is what provides the opportunity for later born
siblings to extend their educational careers to an extent far less possible for first born individuals.
To isolate the degree to which it is the period of time between the first and subsequent births that
matters, I have conducted additional analyses where I restrict the models by the birth interval in
sibling groups with only two children. The results shown in figure 7(a) are bivariate associations
between birth order and years of education by age 30, and the results shown in figure 7(b) are
the odds of entering tertiary education by age 30. Both figures show separate results for women
and men. Each data point shown on the graph is the difference between the second and first born
child for the particular birth interval period indicated by the x-axis. For example, in figure 7(a),
second born women in two-child sibling groups with a birth interval of 73-84 months have spent
just under half a year longer in the educational system than first borns by age 30.
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FIGURE 7. Interval Analyses

The results for years of education by age 30 shown in figure 7(a) clearly show that the birth
interval, in combination with educational expansion, is the critical factor underlying the im-
provements in educational attainment shown by later born siblings throughout the results pre-
sented in this study. For women in two-child sibling groups, there is no statistically significant
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difference in educational attainment by age 30 when the birth interval was between 0 and 12
months, while the second born does significantly worse than the first born when the interval was
13-24 months. However, in two-child sibling groups where the interval was 37 to 48 months
or greater, the second child had spent more time in the educational system by age 30 than the
first born. The advantage is approximately 0.25 of a year when the interval was 61-72 months,
just over half a year when the interval was 73-84 months, and over a year when the interval was
109-120 months. For men the second child has lower educational attainment at age 30 than the
first born when the interval was less than 48 months, but when the interval was greater than 61
months the second born begins to outperform the first born. The advantage gained by second
born men, however, is less than that gained by second born women. Even when the interval is
9 or 10 years a second born man would have spent only approximately half a year longer in the
educational system by age 30 than his older sibling.

The results in figure 7(b) are organised in the same way as in figure 7(a), but in this case each
data point shows the odds of the second born child making the transition to tertiary education
relative to the first child for the birth interval indicated by the x-axis. In this case second born
women are at a disadvantage relative to first borns when the birth interval is shorter than 48
months, but have a higher likelihood of making the transition to tertiary education when the
birth interval is greater than 49 months. In general the likelihood of the second born making
the transition to tertiary education relative to the first increases as the birth interval increases
from 61 to 120 months. For men in a two-child sibling group, the second born has a lower
likelihood than the older sibling of making the transition to tertiary education if the interval is
less than 61 months, and only ever shows a statistically signifiant increase in the odds of making
the transition to tertiary education if the birth interval was 10 years. This pattern reinforces the
results presented earlier showing that later born women benefited from educational expansion
to a greater extent than later born men. As stated in the Data section, I also repeated the analyses
for families without any half-siblings, to reduce the problem of measurement error for the birth
order variable. These are shown in the appendices. These robustness checks show that the
results based upon analyses of sibling groups without any half-siblings are remarkably similar
to the main results presented in this section.

As mentioned in the Data section, additional analyses have been conducted to check whether
the results presented here are robust when the study population consists of individuals whose
parents did not have children with a third partner, meaning that there were no half-siblings.
These results, shown in full in the appendices, do not differ from the main results presented
here in any substantial way.

DISCUSSION

This study has shown that while the causal effect of birth order on educational attainment is
negative, educational expansion in the 20th century has meant that in many cases later born chil-
dren actually do better than their older siblings. Because the secular trend in rising educational
attainment has been greater for women than for men, later born girls do better than their earlier
born sisters, while later born boys do not always do better than their older brothers. Because of
the role of birth intervals, positive outcomes for later born children are actually more common in
sibling groups with a larger number of children. It is important to bear in mind that while higher
birth order children generally outperform their older siblings in the cohorts that I have studied
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in this analysis, the causal effect of birth order on educational attainment remains negative. This
means that if the long-term trend of rising educational attainment by cohort flattens out, or de-
clines, later birth order children will do worse than their older siblings. It is also important to
note that the results presented in this study represent a within-family phenomenon. While later
born children from the same sibling group, and particularly those from large sibling groups or
with a long birth interval, outperform earlier born siblings, it is not clear that this would be
consistent when comparing individuals of different birth orders across different families. This
is because the mechanical relationship between birth year and birth order is a relationship that
exists within any specific sibling group, but does not apply across different families.

The greater level of educational attainment that is in practice achieved by later born siblings
has substantive implications. There are a large number of studies that show that higher levels of
education have a positive effect on all manner of later life outcomes (Cutler and Lleras-Muney,
2008). Research shows that educational expansion in Sweden in the 20th century has increased
social mobility (Breen, 2010), and the results from this study suggests that later borns are more
likely to benefit from that increase in social mobility. Furthermore, studies indicate that univer-
sity graduates still benefit from an earnings premium in Sweden (OECD, 2013), though this has
been declining (Palme and Wright, 1998; Korpi and Tåhlin, 2009). It is therefore reasonable to
assume that, on average, spending more time in the educational system is beneficial and that,
in addition to the many benefits of more education that are difficult to measure, the advantage
gained by later borns translates into real advantages in the labour market. Although a university
degree has become the new entry standard for many types of jobs, and research in the United
States shows that a smaller proportion of students actually demonstrate improvements in their
critical thinking ability after completing a bachelors degree at university than was true in the
past (Arum and Roksa, 2011), it appears that spending more time in the educational system
continues to provide a return on this investment (OECD, 2013). Future research should investi-
gate whether the pattern of results shown in this study are consistent when examining earnings
in adulthood by birth order.

In addition to research indicating the benefits of increased educational attainment for social
mobility, studies also show that increased educational attainment has a positive causal effect
on longevity (Lleras-Muney, 2005; Lager and Torssander, 2012). A study using changes to
mandatory education in United States has estimated that one additional year of education in-
creased life expectancy at age 35 by 1.7 years for the 1925 birth cohort (Lleras-Muney, 2005).
Research examining the effect of Swedish educational reforms for cohorts born between 1943
and 1955, showed that increasing mandatory education by one year decreased the relative risk
of all-cause mortality by 4% after age 30 (Lager and Torssander, 2012). As the results above
show, last borns in large families spent on average more than one year in the education system
relative to first borns. While previous research has shown that there is a positive relationship
between birth order and mortality (Barclay and Kolk, 2013), it may be that the bivariate rela-
tionship between birth order and mortality reflects the pattern shown in this study. Although
the exogenous influence of increasing the number of years of mandatory education is different
from the mechanisms that connect birth order to educational attainment, is it possible that the
benefit to health that late borns would experience would be comparable to the estimates from
the the studies by Lleras-Muney (2005) and Lager and Torssander (2012).
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When considering the benefits that spending additional time in the educational system confer
to later born, it is notable that the results for the relationship between birth order and years of
educational attainment, and making the transition to tertiary education by age 30, are different,
and particularly for men. This can be explained by the fact that while educational enrolment
has been increasing overall, the pace at which attendance of tertiary educational institutions has
been increasing has not been as pronounced as the increased likelihood of completing upper
secondary school in Sweden (Gymnasium) (Rudolphi, 2013). This was partly due to university
quotas (numerus clausus) (Erikson and Jonsson, 1996b). When considering the advantage that
later born individuals may have over their older siblings, it is also useful to bear in mind that
the positive effects of increasing educational attainment may be heterogeneous in regards to the
level of education that is attained (Breen and Jonsson, 2007). Furthermore, when considering
the interaction between social class and gender it is important to note that while educational
attainment may have increased, there remains horizontal inequality in terms of the academic
rigour of the programs that individuals choose to apply to (Hällsten, 2010; Rudolphi, 2013).
For example, Hällsten (2010), examining the interaction between class and gender, found that
women were more likely to choose female-typed programs, which are associated with poorer
earnings trajectories, though there were not statistically significant class differences by gender.
Despite these caveats, educational expansion across Western Europe, and over the course of the
20th century to the present day (Erikson and Jonsson, 1996b; Breen et al., 2009; OECD, 2013),
mean that the findings presented in this paper may be generalizable both outside of Sweden,
and outside of the cohorts that have been analysed in this study.

Given that I am not able to adjust for birth weight, it is likely that the bivariate relationship
between birth order and educational attainment partially reflects the advantage that later born
children have in this respect. It is well-documented that first born children have a lower birth
weight than their later born siblings, and birth weight is on average lowest for the first born.
Research has shown that birth weight is positively associated with a range of later life out-
comes, including educational attainment, IQ, and earnings (Conley and Bennett, 2000; Hack
et al., 2002; Black et al., 2007). Although this study has focused upon the role of educational
expansion in allowing later born children to outperform their older siblings, it is likely that birth
weight has also contributed to the fact that later born children outperform their older siblings in
spite of the negative causal effect of birth order. This may also be true for parental resources.
While the within-family comparison design adjusts for observed and unobserved factors that
remain constant within the sibling group, the pool of parental resources is likely to increase
over time as parents gain more experience in the labour market. This is partially adjusted for in
the models shown where I adjust for maternal age at the time of birth, but do not adjust for birth
year.

Although changes within the family or between siblings, such as birth weight, and parental
earnings over time, are likely to have benefited later born individuals over their older siblings,
other social conditions outside of the family are also likely to have benefited later borns. In
the past century successive Swedish governments have actively attempted to improve income
equality, and have made substantial progress. The second half of the 20th century was also char-
acterised by the expansion of the welfare state and strong economic growth (Erikson and Jons-
son, 1996a). The introduction of publicly funded pre-school in Sweden in the 1970s (Halldén,
2008), for example, will on average have benefited later born children over earlier borns. There



24 KIERON BARCLAY

have also been general improvements to public health conditions and to medical practice, which
has measurably improved health over time (SCB, 2010). Thus, while changes to the educational
system itself have been the key elements enabling later born siblings to have a better education,
general improvements in social conditions over time are likely to have facilitated the degree to
which parents have been able to support their children and provide them with opportunities to
learn (Erikson and Jonsson, 1996b). As this study has shown, what this means in practice is that
later born children tend to outperform their older siblings. While the causal effect of birth order
on educational attainment is negative, in everyday life, we do not adjust for maternal age at the
time of birth and birth year when considering the outcomes of our siblings. Instead, we observe
that some siblings do better than others. As outlined in the introduction, it is very possible that
educational expansion in the 20th century is a factor contributing to the confusion about the
effect that birth order has on the long term prospects of individuals.
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Högskoleverket (2012), Swedish Universities and University Colleges: Short Version of Annual
Report 2012, Högskoleverket, Stockholm.

Jackson, M. (2013), Determined to Succeed? Performance Versus Choice in Educational At-
tainment, Stanford University Press, Stanford.

Kalmijn, M. and Kraaykamp, G. (2005), ‘Late or later? a sibling analysis of the effect of
maternal age on children’s schooling’, Social Science Research 34, 634–650.

Kantarevic, J. and Mechoulan, S. (2006), ‘Birth order, educational attainment, and earnings an
investigation using the psid’, Journal of Human Resources 41(4), 755–777.



26 KIERON BARCLAY
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FIGURE 12. Swedish Men and Women in Sibling Groups without Half Siblings,
born 1960-1982: Years of Education by Age 30 by Socioeconomic Background.
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FIGURE 13. Swedish Men and Women in Sibling Groups without Half Siblings,
born 1960-1982: Odds of Entering Tertiary Education by Age 30 by Socioeco-
nomic Background.
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FIGURE 14. Interval Analyses for Men and Women in Sibling Groups without
Half Siblings


