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Parental birth order and general upper secondary educational attainment

Camilla Hdartull & Jan Saarela

Abstract. Some recent studies suggest that parental birth order may influence offspring
educational attainment. However, no previous research on this interrelation has been concerned
with the first stage of tracking into schools. We do so, and examine how parental birth order is
associated with attainment of general upper secondary education in Finland. This first tracking
point is greatly selective of persons who subsequently aim for university studies. We use three-
generational register data on the total Finnish population and assess how the probability of
having the matriculation examination at age 20 is associated with parental birth order. The total
number of individuals in the child generation is 377,038. We find that the probability of having
the matriculation examination decreases with parental birth order. Within-family analyses using
cousin fixed effects models, which account for unobserved characteristics in the extended
family, show also that having later-born parents, and in particular a later-born father, is
negatively associated with first tracking into schools. These parental birth order patterns can be
solely attributed to the fact that earlier-born parents are higher educated and found in higher
social classes than later-born parents. The results largely corroborate findings from similar
analyses of length of schooling in Sweden, although the contribution of parental education and

social class is notably stronger in our study context.
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Introduction

Research has consistently shown that parents’ education and socioeconomic status are strong
predictors of offspring academic achievement as well as other socioeconomic outcomes (Jantti
and Jenkins, 2015; Pfeffer, 2008). A full understanding of the relationship between family
background and these outcomes require that intergenerational processes are viewed in a
demographic context (Mare, 2014). Along with observed resources within the family,
unobserved factors that are shared by siblings and uncorrelated with the parental resources may
influence offspring attainment. Sibling similarity studies show that outcomes differ between
individuals who share the same parents, suggesting that mechanisms of inequality are at work
also within families (Bjorklund and Jantti, 2012; Gritz et al., 2021; Gritz and Kolk, 2022).
Such mechanisms of cumulative disadvantage may produce further relative deprivation over

generations (Diprete and Eirich, 2006).

Studies have pointed to birth order differences in various educational achievements, such as
transition to high school (Héarkonen, 2014), years of education (Barclay, 2015) and completed
educational attainment (Black et al., 2005), with better outcomes for first- and earlier-born
siblings than for later-born. The variation is presumed to be a result of differences in nurture.
Since later-born siblings generally are lower educated than their earlier-born siblings, variation
in educational attainment may manifest over generations. Parental birth order may therefore,
through parenting behaviour, influence offspring educational attainment net of offspring’s own
birth order. To our knowledge, only two studies exist on this topic, which both use length of
schooling as the outcome variable. Barclay et al. (2021) use Swedish register data, while Havari
and Savegnago utilises survey data from several European countries. Both studies suggest that
intergenerational effects exist, but that they are mediated through parents’ educational

attainment.



No previous research has focused on the first stage of tracking into schools, which strongly
determines future educational careers. We are the first to do so, and examine how parental birth
order is associated with attainment of general upper secondary education in Finland. Tracking
into schools increases inequalities in educational opportunities later in life. School tracking
manifests in better socio-economic outcomes for persons with general education as compared
to those with vocational education, because the former type of education prepares students for
more advanced educational programs and lays the foundation for lifelong learning (Ozer and
Perc, 2020; UNESCO, n.d.). Individuals’ transitions between different educational stages are
also important mechanisms lying behind their completed educational attainment (Blossfeld and

Shavit, 1993; Breen et al., 2009).

In the Finnish education system, the first tracking into schools takes place in the calendar year
when youngsters complete primary school. This is usually at age 16, which corresponds with
the age at first selection into distinct education programs in several other countries (OECD,
2020). The youngsters can then choose between general upper secondary education, which
leads to matriculation examination, and vocational education and training. Very few of those
who choose vocational education will continue to university studies. This first tracking point
therefore separates between persons who aim for an academic track and persons who do not
aim for higher education. The Finnish setting consequently makes it possible to study
antecedents of the first tracking point into schools. Similar highly-selective education systems
are found in, for instance, Germany, albeit the German pupils are tracked at an even younger
age than in Finland (Ozer and Perc, 2020), and in France and Spain (CEDEFOP, 2019; Herbaut

etal., 2019).

We aim to study the association between parental birth order and their children’s probability of
having a general upper secondary education, measured as having the matriculation examination

at age 20. Hence, we focus an educational choice that people make at young age, rather than on



achieved education in adulthood. To this end, we use register data that cover the full population
of Finland. For comparative purposes, we employ an empirical strategy that is similar to the
one used by Barclay et al. (2021), who studied the neighbouring country Sweden. Our analyses
are based on three generations and we estimate parental birth order through cousin fixed effects.
Maternal and paternal cousin groups are constructed, and the models thus control for shared

family background.

Intergenerational birth order effects on education

A considerable amount of research has documented birth order differences in various
educational and socioeconomic outcomes, with first- or earlier born being advantaged. As for
education, sibling comparisons show that first-born children are more probable than later born
of being enrolled in the expected grade given own age (Esposito et al., 2020). They also have
higher GPA (Kalmijn and Kraaykamp, 2005), more years of education by the age of 30
(Barclay, 2015), more years of completed schooling (Harkoénen, 2014), and higher completed
educational attainment (Black et al., 2005) than their later-born siblings. First-born children
have also significantly higher odds of progressing to high school than their younger siblings
(Harkonen, 2014). Birth order effects for the transition to tertiary education are reported by

Barclay (2018) for Sweden, whereas Hiarkonen (2014) find no such effects for Germany.

A range of explanations has been proposed for birth order effects, including the hypotheses
about resource dilution hypothesis and confluence. The resource dilution hypothesis suggests
that first-born siblings are advantaged because they have exclusive access to parental attention
and time until a sibling is born (Blake, 1981). Indeed, there is evidence that first-born children
spend more time with their parents than later-born (Price, 2008). The confluence model also

recognizes that structural changes to the sibling group size may matter (Zajonc, 1976).



However, the theory holds that such changes affect the intellectual environment in the family;
the more children in a family, the lower is the average intellectual environment within it. First-
born children thus experience the highest quality of home environment, with positive
consequences for their cognitive development and educational achievements, whereas later-
born children face a disadvantage in terms of lower quality of intellectual resources. A first-
born advantage in early cognitive development has been documented at least with respect to

general cognitive and literacy skills (Barreto et al., 2017; Lehmann et al., 2018).

The sibling competition hypothesis (Trivers, 1974) focuses on the parent-offspring conflict and
has been applied on the relationship between sibling group size and educational performance.
It argues that siblings compete with one another over parental resources, including money.
Thus, family size may matter with respect to financial resources needed to invest in the human
capital of the children. In large families, later-born children may receive less financial support
for their studies from the parents than their earlier-born siblings. Also in countries with free
education up to university level, such as Finland, siblings may experience unequal parental
involvement which may influence the children’s educational careers differently (Danielsbacka

and Tanskanen, 2015).

Birth order effects are also suggested to result from parenting styles that practice stricter
upbringing of a first-born child than later-borns (Hotz and Pantano, 2015), cultural differences
in strategic parenting (Isungset et al., 2019), and cultural preferences to favour investment of
resources toward the first born, in particular if the first born is a son (Esposito et al., 2020; Raza

et al., 2022).

Thus, the major part of the explanations suggests that the birth order effects are a result of
differences in parental care and investment. Studies on adopted sibling groups (Barclay, 2015),
as well as on sibling groups where a sibling has deceased (Kristensen and Bjerkedal, 2007),

show that differences in educational attainment and intelligence are explained by social rank
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rather than biological rank. How children are raised consequently seem to matter for their
educational outcomes. Whether birth order variation in attainment can be channelled through
intelligence is debated. Most of the controversy boils down to whether birth order has a true
within-family effect or reflects spurious between-family association, with earlier borns in small

families being more intelligent than later borns in large families (Havari and Savegnago, 2022).

Since birth order effects on education may be a result of nurture rather than innate capabilities,
intergenerational spill over effects need to be considered. Indeed, recent research suggests that
these kinds of effects may be transmitted across generations (Barclay et al., 2021; Havari and
Savegnago, 2022). Thus, if first-born parents are higher educated than their later born siblings,
this effect may translate into higher educational attainment among the offspring. Furthermore,
Barclay et al. (2021) argue that if parental educational attainment influences the attainment of
their children, parental birth order should matter for offspring educational attainment net of
offspring birth order. For example, a first-born child of a first-born mother should achieve

higher levels of educational attainment than the first-born child of a second-born mother.

One potential reason to why intergenerational birth order effects occur are parenting behaviour
(Barclay et al., 2021). If parents raise children in the same way as they were raised, first-born
parents who experienced high quality interaction from their own parents may see this parenting
style as normative and thus practice it while upbringing their own children. There may also be
more interaction between parents and children who share the same birth position or parity-
gender combination. Barclay et al. (2021) argue that residual effects of parental birth order on
offspring attainment may exist to the extent that any controls for parental socioeconomic

attainment do not capture all downward advantages of early parity of parents.

However, this research area has gained only little interest, and existing studies have focused
solely on offspring’s number of years of completed education. Havari and Savegnago (2022)

estimated a pooled model and separated regressions by family size based on the Survey of
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Health, Ageing and Retirement in Europe (SHARE) data from several European countries.
They found that having a first-born parent is associated with more years of education, mainly
due to higher educational attainment of the parents. The impact of parental birth order on years
of education has also been examined based on register data on three generations from Sweden
(Barclay et al., 2021). The between-family analysis as well as the cousin fixed effects analysis
showed negative parental birth order effects, which were largely mediated by the parents’

education and social class.

Context

The education system in Finland consists of early childhood education and care for children
before the compulsory education, one year of compulsory pre-primary education for children
under the age of seven, compulsory basic education for children aged 7-16, post-compulsory
upper-secondary education, and higher education. One of the key principles of education in
Finland is that it must be available to all citizens. Education is free at all levels, and a well-
established system of study grants and loans ensures study opportunities for everyone (Finnish

Government, 2021).

After finishing comprehensive education, young persons generally apply for upper secondary
education, which is either general upper secondary education or vocational education and
training. This first tracking point thus takes place during the 9th grade of comprehensive school,
that is, at the age of 15-16. General upper secondary education leads to matriculation
examination and vocational education and training to vocational qualification. Both upper
secondary education tracks usually take three years to complete. Roughly half of the young
person choose the general track and the rest vocational education and training (Official

Statistics of Finland (OSF), 2023).



General upper secondary education students who pass the examination are eligible to apply for
further studies at the tertiary level, comprising universities and universities of applied sciences.
Until the mid-1990s, success in a general upper secondary education was a prerequisite for
entry to university and other tertiary level education. At present, also graduates of vocational
education can apply for further studies at those study places, but choosing general upper
secondary education still indicates that the person aims for higher education later on. Hence,
the choice between general and vocational upper secondary education clearly influences the
individual’s future educational outcomes. It has been shown that of persons born in the mid-
1970s, 39 per cent of the students who finished general upper secondary school continued their
studies at the university level, whereas the same applies to only one per cent of those who
completed vocational upper secondary school (Heiskala and Erola, 2019). After having finished
upper secondary education, only 23 per cent of those with a general education, and as much as

74 per cent of those with a vocational education, left the educational system.

Data and methods

We use data from the Finnish population registers, which contain longitudinal information on
the entire resident population of the country in 1970-2020. Each person can be linked to the
mother and the father subject to that the parent was alive at the end of 1970. The
multigenerational structure of the population registers means that we also can link persons to

their siblings, cousins, and grandparents.

We only examine index persons (G1) with information on both parents and all four
grandparents. We restrict the analysis to persons whose parents (G2) were born after 1958, in
order to include as many as possible of the parents’ earlier born siblings. We analyse the

probability of having a general upper secondary education as measured by whether or not a



person has the matriculation examination. It is measured at age 20, in order to include persons
who graduate one later than what is normal, because of exchange studies or any other delay.
Thus, we examine index persons born no later than 2000. The oldest cohort is born 1975. To be
able to define the offspring’s birth order and sibling group size, we exclude those who have
siblings born outside the birth interval 1975-2000. To avoid confusion over birth order, we
exclude sibling groups at the level of the child and the parent that include multiple births. We
also exclude sibling groups whose maternal or paternal grandmother’s (G1) birth year is
unknown. The number of observations in the full sample is 377,038 (Table 1). In the within-
family analyses, we exclude families where the children are only cousins, which is the case if
their parents were only children or if their aunts and uncles did not have any children of their
own. Thus, we exclude families where the mother is the only child in the maternal cousin
sample, and families where the father is the only child in the paternal cousin sample. These

samples amount to 335,146 and 338,239 observations, respectively.

Table 1. Sample exclusion process

Exclusion stage N (in G3) Sample type
Total population ever observed 1970-2020 8,290,911 Full sample
ID for both parents 4,920,073 Full sample
ID for all four grandparents 2,198,109 Full sample
Both parents born afer 1958 1,499,707 Full sample
Born no later than 2000 558,283 Full sample
With no sibling born after 2000 430,942 Full sample
No multiple births 414,283 Full sample
No multiple births in parents' generation 379,761 Full sample
No maternal or paternal grandmother without birth year 377,038 Full sample
Families where mothers not only children 335,146 Maternal cousin group sample
Families where fathers not only children 338,239 Paternal cousin group sample

We use the same explanatory variables and apply the same methodology as Barclay et al.
(2021). Thus, we control for several variables that are related to parental and offspring birth

order, and to the probability of having a general upper secondary education. Control variables



at the parental level are both parents’ birth year, sibling group size, and their mother’s age at
birth. The birth year of the mother and the father captures the benefits of educational expansion
over time that later-born siblings and cousins may experience (Breen et al., 2009). The mother’s
and the father’s sibling group size is included because the number of siblings is correlated with
educational attainment, and higher birth order siblings will be drawn from larger sibling groups
(Barclay et al., 2021; Black et al., 2005). We adjust also for maternal grandmother’s age at
mother’s birth and paternal grandmother’s age at father’s birth, because.later-born siblings are
generally born to older parents, and higher parental age may be related to educational outcomes

(Tearne, 2015).

Educational expansion may have benefited index persons that are born in a later calendar year,
which requires controlling for the birth year of the index person (Barclay et al., 2021; Breen et
al., 2009). Other important factors at the level of the child that may be influenced by parental
birth order are the mother’s and the father’s age at birth, birth order and sibling group size. We

conrtrol for them, and for the sex of the index person.

We consider parents’ educational attainment and social class as potential mediators for the
association between parental birth order and offspring’s probability of having a general upper
secondary education. Maternal and paternal educational attainment is based on the highest
attained level of education, categorised into primary, secondary without matriculation
examination, secondary with matriculation examination, lower tertiary, higher tertiary, and
graduate school. Maternal and paternal social class is defined as the lowest class observed using
the Erikson, Goldthorpe, and Portocarero (EGP) occupational class scheme (Erikson et al.,
1979). The variable is categorized into EGP=I (upper service class, including self-employed
professionals), EGP=II (lower service class), EGP=III (routine non-manual), EGP=IV (self-
employed non-professionals, farmers, and fishermen), EGP=V—-VII (skilled and unskilled

workers), and unknown/other.
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To analyse the intergenerational effects of birth order on upper secondary educational
attainment, we apply cousin fixed effects. To this end, we construct sibling groups in the
parents’ and the offspring’s generation in order to identify the birth order of the parents and
their offspring, and cousin groups in the offspring generation. A sibling group consists of a set
of individuals who share a mother and father, and a cousin group of persons that share a

biological grandmother and grandfather.

To examine how parental birth order is related to their children’s probability of having a
matriculation examination, we estimate linear probability models using ordinary least square
regressions. We start by using the full sample without implementing fixed effects. We estimate
four baseline models. The first model follows equation (1), where y is a binary variable equal
to 1 if the index person has a matriculation examination at age 20 and zero otherwise, and BO

refers to a vector of the birth order of the mother and the father:

y=Ppo+pBBO +¢ (1)

In the second model, we control for both parents’ birth year and sibling group size, and maternal
and paternal grandmother’s age at birth, where G2controls refer to a vector of the control

variables at the level of the parents:

y = By + B;BO; + B,G2controls,, + ¢ (2)

The third model additionally controls for the index persons’ sex, birth year, birth order, and
sibling groups size, and the mother’s and the father’s age at birth, where G3controls refers to

a vector of the control variables at the level of the index person:

y = By + £;BO; + B,G2controls,, + [,G3controls, + ¢ 3)
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Finally, we control also for the mediating variables described in the data section. In this fourth
baseline model, G2mediators refer to a vector of maternal and paternal educational attainment

and social class:
y = Bo + BiBO; + B, G2controls,, + B,G3controls, + f,G2mediators, +¢ (4)

In the following stage, we apply a fixed effects design that is based on a shared grandparental
ID and hence, compares cousins. We have two data sets, one for each set of cousins. Cousin
fixed regressions estimated on the maternal cousin set are presented in models 5-7 and those on

the paternal cousin set in models 8-10.
yl'j = ﬁO + ﬁlBOl,ij + ﬁmGZCOTI,tT'OlSm‘i]' + aj + gl'j (5)
Yij = Bo + BiBOi; + BmG2controlsy, ;j + frG3controls, ;j + a; + &; (6)

Yij = Bo + BiBO;j + BnG2controlsy, ;; + BrG3controls, ;;
+ BoG2maternal mediators,;; + a; + &;; (7a)
Yij = Bo + BiBO;j + BnG2controlsy, ;; + BrG3controls, ;;

+ BoG2maternal mediators,;; + BpG2paternal mediators,;; + a; + &;; (7b)

Yik = Bo + BiBO ik + BmG2controlsy, ;. + 6, + &ix (8)
Yik = Po + BiBO, i + PmG2controls,, i, + BnG3controls, ;, + 8 + &ii 9)

Yik = Bo + BiBO, ik + PmG2controls,, . + BnG3controls, i

+ BpG2paternal mediatorsy ;. + 8 + € (10a)

Yik = Bo + BiBO, iy + BmG2controlsy, i, + BnG3controlsy, i

+ BpG2paternal mediatorsy;, + B,G2maternal mediators,;, + 8 + € (10b)
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Also in these models, y is a binary variable equal to 1 if the index person has a matriculation
examination at age 20, and zero otherwise. The indexes i, j, and k refers to individual i in
maternal cousin group j, and paternal cousin group 4. a is the fixed effect for maternal cousin
group J, 0 is the fixed effect for paternal cousin group 4, and ¢ is the residual. As with the models
without cousin fixed effects (Models 1-4), we control for confounding variables measured at
the time of the parent’s birth in Models 5 and 8 and for variables at the level of G3 in models 6
and 9. In estimations based on the maternal cousin sample, we include maternal mediating
variables (educational level and social class) in Model 7A, and add paternal mediating variables
in Model 7B. Similarly, in Models 10A and 10B we add paternal and maternal mediating
variables, respectively, to the analysis based on the paternal cousin sample. Controlling for the
mediating variables of the non-focal parent as we do in models 7B and 10B (i.e. for paternal
socio-economic status in the maternal cousin sample and vice versa) may add sources of bias,
because it opens up for possible influence of factors from the other side of the family that we
are not able to control for. However, in practice, and as our results will show, these controls do
not affect our estimates for maternal birth order in the maternal cousin sample, or for paternal

birth order in the paternal cousin sample, to any noteworthy degree.

Table A1 in the Appendix show the distribution of variables for men and women in the youngest

generation by own, the mother’s and the father’s birth order.

Results

Between-family analyses

The results from the full sample analyses are presented in Figure 1. Each model in the figure
correspond to the equation with the same number in the methods section. Model 1 shows that

relative to having a parent who was first-born, having a parent who was second-born slightly

13



increases the probability of having a matriculation examination at age 20. The same applies to
having a mother who is third-born, whereafter the probability decreases with maternal birth
order so that having a fifth- or later-born mother relative to a first-born mother is associated
with a three percentage points lower probability of having a matriculation examination at age
20. The pattern for father’s birth order is similar, albeit the negative effects are larger. Persons
whose fathers are fifth- or later-born have a six percentage points lower chance of having a

matriculation exam than those with a first-born father.

Model 1 Model 2 Model 3 Model 4
0.03

.

%
R .I__t_____ -

0.01
-0.01
-0.03
-0.05

-0.07

Matriculation Examination at age 20

-0.09
1 2 3 4 5+ 1 2 3 4 5+ 1 2 3 4 5+ 1 2 3 4 5+

Birth Order
—&— Mother —@—Father

Figure 1. Between-family analyses of the association between parental birth order and the
probability of having a matriculation examination at age 20.

Notes. Models are based on the full sample. Model 2 controls for both parents’ birth year and sibling group size,
and maternal and paternal grandmother’s age at birth. Model 3 adds index persons’ sex, birth year, birth order, and
sibling group size, and the mother’s and the father’s age at birth. Model 4 additionally includes maternal and
paternal education and class.

When we control for variables at the parental level (both parents’ birth year, sibling group size,
and their mother’s age at birth), the association becomes clearly negative, and we see an overall
increase in the point estimates (Model 2). This pattern remains almost the same when variables

at the child level are added (Model 3). When parental educational level and social class also are
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included, there is a close to monotonous positive association between parental birth order and

offspring educational attainment (Model 4).

The patterns for models 1-3 are almost identical to the corresponding ones presented by Barclay
et al. (2021), although their size effects were notably higher. The final model diverges
somewhat from the results in the corresponding model by Barclay et al. (2021), who found
attenuated but still negative effects of parental birth order on years of education when parental

socioeconomic attainment was adjusted for.

Within-family analyses

Next, we implement the cousin fixed effects design to control for unobserved factors that are
shared among cousins and that may influence their probability of having a matriculation
examination. Such factors are, for example, socioeconomic resources within the extended
family. In Figure 2, we apply cousin fixed effects using the maternal cousin sample and focus
on the point estimates for maternal birth order, as we in that sample control for unobserved
maternal background characteristics. Similarly, we apply cousin fixed effects using the paternal

cousin sample and focus on the point estimates for his birth order in Figure 3.

In Model 5 in Figure 2, we control for factors fixed at the time of the parents’ birth. We see a
slightly negative, but somewhat U-shaped, association between maternal birth order and
offspring educational attainment, though with wide confidence intervals (Model 5). When
variables at the child level also are included, this pattern does not change to any considerable
extent (Model 6). When mother’s educational level and social class are additionally included,
the estimated associations for mother’s birth order become positive, with large confidence

intervals (Model 7A). Estimated associations for father’s birth order become positive as well,
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with wide confidence intervals, when father’s educational level and social class are included

(Model 7B).

The fixed effects models are repeated using the paternal cousin sample (Figure 3). Thus, models
8-10B in Figure 3 correspond to models 5-7B in Figure 2. Estimated associations between
paternal birth order and offspring education largely mirror those observed between maternal
birth order and offspring education in the maternal cousin sample. Standard errors tend to be
slightly smaller in the paternal cousin sample, thus resulting in somewhat more narrow
confidence intervals. We see that having a second-born father is associated with a 1.5
percentage point lower chance of having a matriculation examination as compared to having a
first-born father, while having a third-born father is associated with a 2 percentage point lower
chance (Model 8). These results are only modestly affected by variables at the child level
(Model 9). When father’s educational level and social class are included, associations for
father’s birth order become positive, with wide confidence intervals (Model 10A). The same
happens to associations for maternal birth order when mother’s educational level and social

class are introduced (Model 10B).

These results of fixed effects regressions show that having later-born parents, and in particular
a later-born father, is negatively associated with first tracking into schools. The association is
entirely driven by the fact that earlier-born parents are higher educated and found in higher
social classes than later-born parents. The results largely corroborate findings from similar
analyses of length of schooling in Sweden (Barclay et al., 2021), although the contribution of

parental education and social class is notably stronger in our study context.
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Model 5 Model 6 Model 7A Model 7B
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Figure 2. Within-family analyses of the association between maternal birth order and the
probability of having a matriculation examination at age 20.

Notes. Fixed effects models using the maternal cousin sample. Model 5 controls for both parents’ birth year,
maternal and paternal grandmother’s age at birth, and paternal sibling group size. Model 6 adds index persons’
sex, birth year, birth order, and sibling groups size, and the mother’s and the father’s age at birth. Model 7A adds
maternal education and class, and Model 7B additionally paternal education and class.

Model 8 Model 9 Model 10A Model 10B
0.06
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-0.04

Matriculation Examination at age 20
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Birth Order

—e— Mother ——Father

Figure 3. Within-family analyses of the association between paternal birth order and the
probability of having a matriculation examination at age 20.

Notes. Fixed effects models using the paternal cousin sample. Model 8 controls for both parents’ birth year,
maternal and paternal grandmother’s age at birth, and maternal sibling group size. Model 9 adds index persons’
sex, birth year, birth order, and sibling groups size, and the mother’s and the father’s age at birth. Model 10A adds
paternal education and class, and Model 10B additionally maternal education and class.
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Discussion

In this paper, we have used three-generational total population register data from Finland to
examine the association between parental birth order and upper secondary educational
attainment. Thereby, we contribute to the scarce literature on intergenerational effects of birth

order on education, which has until now focused on years of schooling.

We have focused on general upper secondary education, measured as the probability of having
a matriculation examination at age 20, in a setting where the first school tracking point takes
place at age 15-16 and sorts young persons into those who choose general upper secondary
education and those who aim for vocational education. General upper secondary education is
highly selective of persons who afterwards aim for university studies, suggesting that tracking
into upper secondary education may be decisive for a person’s completed educational
attainment. Hence, we have focused on an outcome that is of outmost importance for a young

person’s future educational career.

We have performed between-family analyses based on the full data and within-family analyses
based on the maternal and a paternal cousin sets, respectively. We find that parents’ birth order
is associated with their children’s probability of having a matriculation examination. The
between-family analyses, which do not account for unobservable factors that are shared among
cousins, show that the matriculation examination is slightly more common among persons with
first- or second-born parents, whereas having later-born parents than that is negatively
associated with having a matriculation examination. The benefit of having a second- or third-
born parent eradicates when we control for variables at the parental and child level. The
negative effect of parental birth order on their children’s probability of having a matriculation
exam is fully explained by higher educational and socioeconomic attainment among first-born

parents.
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Unobservable characteristics that are shared within the extended family may matter for how
parental birth order influences educational attainment. To account for these factors, we have
applied cousin fixed effects regressions based on a shared grandparental ID and analysed the
outcomes in the maternal set of cousins and the paternal set of cousins, respectively. The
patterns emerging from our within-family analyses mirror those observed from the full sample
analyses. Thus, offspring of later-born parents, and in particular later-born fathers, are less
probable to have a general upper secondary education than those with first- or earlier born
parents. The association between parental birth order and offspring upper secondary education

is entirely mediated through parental education and class.

Since this is the first study concerned with parental birth order and first school tracking (in
terms of general upper secondary education), there are no directly comparable studies. Some
parallels can be drawn to the recent SHARE-based study by Havari and Savegnago (2022). It
found that offspring of first-born parents have significantly more years of schooling compared
to children of later-born parents, and that parental education was the main channel through
which birth order effects persist until next generations. We have used the same methodology as
Barclay et al. (2021) in their study on Sweden, and we find that general patterns for Finland
resemble those for Sweden. Both countries are Nordic welfare states with similar educational

systems that comprise free education at all levels, including tertiary education.

To the extent that the results differ across Finland and Sweden, the divergences are presumably
because of the different educational outcomes studied. The size effects of parental birth order
on educational attainment are in general notably lower in in our study, which is reasonable
considering that our outcome, the probability of having a matriculation examination at age 20,
applies to 45 per cent of the index persons, whereas the Swedish study uses a measure that is
based upon the number of years that correspond to the educational level achieved by age 30.

As country comparisons show somewhat higher social mobility in Finland than Sweden
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(Pfeffer, 2008; The World Economic Forum, 2020), our finding nevertheless also conforms to
the idea that intergenerational birth order effects are likely to be stronger in countries with lower

social mobility, and weaker in countries with higher social mobility.

The mediating effect of parental socioeconomic status is more pronounced in the Finnish case,
where the negative effects of parental birth order are eradicated once taking the mediators into
account. In Sweden, the contribution of parents’ education and class is notable as well, but the
negative parental birth order effects remain marginally. Since tracking into upper secondary
education takes place at an age when children still live with their parents, it is realistic that
parental socioeconomic status matter more for the probability of having a matriculation
examination at age 20 than for years of schooling at age 30. Furthermore, upper secondary
education in Sweden can be considered less selective than in Finland, because in Sweden all
national programmes, consisting of preparatory and vocational programmes, give basic
qualification to attend university. In addition, the proportion that graduate from a preparatory
program is close to 70 per cent in Sweden and studies in higher education with a vocational
programme background is more common than in Finland (Heiskala and Erola, 2019;
Skolverket, 2023). However, conclusions on the mediating effects of parental status should be
made with some caution. A discussion on this matter is given by Barclay et al. (2021), who note
that as parental education and class are collider variables, introducing them opens up the
possibility for confounding by unobservable factors that may jointly affect parental

socioeconomic status and offspring education.

Intergenerational birth order effects on education are gaining increased research interest. We
have contributed to this research area by showing that birth order does not only influence
someone’s own education, but also predicts the upper secondary educational attainment of the
next generation. That finding might be less interesting from a policy perspective if it was not

for the fact that parental socioeconomic factors are the driving forces. Within-family
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inequalities may be passed on to future generations and therefore call for more attention from
researchers and policy makers. Studies suggest that family background plays an important role
for the track that a child chooses, with higher effects in countries with highly stratified
educational systems (Giancola and Salmieri, 2020; Pekkarinen, 2018). As there evidently are
inequalities also within families, a given question raised by the present study is whether the
findings can be generalised to countries with such educational systems. We therefore
recommend that future research examines how parental birth order influences upper secondary

education in settings where tracking to schools determines completed educational attainment.
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Table Al. Distribution of variables for men and women in G3 by own, mother's and father's birth order (%)

Index person's birth order

Mother's birth order

Father's birth order

1 2 3 4 5+ 1 2 3 4 5+ 1 2 3 4 5+
N 196,566 130,075 40,333 7,758 2,306 162,243 109,804 52,547 25498 26946 151,932 110,542 56,784 28254 29,526
Matriculation examination at age 20
No 53.3 55.3 577 63.6 69.0 54.6 54.1 54.2 557 582 542 53.7 54.7 56.4 60.2
Yes 46.8 44.7 923 36.4 311 45.4 45.9 45.8 443 41.8 45.8 463 45.4 43.6 39.8
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Mother's birth order
1 43.9 42.9 40.8 39.0 324 100.0 45.6 435 41.0 39.0 358
2 29.5 29.2 283 253 221 100.0 293 29.7 288 285 273
3 13.6 14.1 14.7 15.2 13.4 100.0 13.3 13.7 149 15.1 15.3
4 6.4 6.8 7.7 8.8 11.0 100.0 6.0 6.6 713 8.0 9.1
5+ 6.6 7.0 8.6 11.7 21.1 100.0 5.8 6.5 8.0 9.4 12.5
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Father's birth order
1 41.6 40.2 36.7 32.8 275 42.7 40.6 384 35.6 32.7 100.0
2 29.5 29.6 28.6 26.9 219 29.6 29.9 28.8 28.8 26.8 100.0
3 14.6 15.1 16.4 17.3 17.0 14.4 14.9 16.1 16.2 16.9 100.0
4 7.1 7.5 8.7 10.0 113 6.8 73 8.1 8.9 9.9 100.0
5+ 7.2 7.7 9.5 13.0 224 6.5 73 8.6 10.6 13.7 100.0
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Index person's birth order
1 100.0 532 52.8 51.0 49.6 48.0 53.8 52.4 50.6 49.5 48.1
2 100.0 344 34.6 350 34.6 34.0 344 348 34.7 34.4 338
3 100.0 10.1 10.4 11.2 122 12.9 9.7 10.5 11.7 12.4 13.0
4 100.0 1.9 1.8 22 2.7 34 1.7 1.9 2.4 2.7 3.4
5+ 100.0 0.5 0.5 0.6 1.0 1.8 0.4 0.5 0.7 0.9 1.8
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Sibling group size
1 338 18.8 18.3 16.0 14.9 14.0 19.4 17.7 159 152 14.3
2 45.7 69.0 48.5 483 47.4 44.9 42.1 49.3 48.7 46.1 439 41.5
3 16.6 25.0 80.8 248 258 27.0 284 28.7 242 257 279 29.1 289
4 32 4.8 15.4 80.2 6.1 59 7.2 8.4 9.4 55 6.3 7.6 8.5 9.7
5+ 0.8 1.2 3.8 19.8 100.0 1.8 1.7 23 33 59 1.7 1.7 2.6 33 5.7
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Birth year
-1985 11.7 4.1 1.0 0.3 0.1 6.2 7.0 9.0 10.5 132 6.3 7.1 8.8 10.3 115
1986-1990 272 19.7 11.9 7.6 6.4 20.7 21.7 24.2 26.7 289 20.4 219 243 26.4 279
1991-1995 37.7 403 39.6 37.1 34.7 39.3 38.8 389 37.6 358 39.0 39.0 38.7 382 372
1996-2020 235 359 47.6 55.0 58.9 33.8 32.5 28.0 252 221 343 32.1 283 25.1 234
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Mother's age at child's birth
<=21 years 20.3 4.7 0.6 0.1 12.4 12.1 11.8 12.0 13.5 12.4 11.8 11.8 12.9 14.4
22-25 years 30.7 223 10.7 54 1.6 25.5 24.8 238 23.8 25.8 248 24.7 24.8 25.6 26.8
26-29 years 30.6 37.0 30.8 26.1 21.3 33.0 33.0 324 32.0 30.5 329 329 329 32.0 31.0
30-33 years 13.6 26.8 38.7 39.5 39.8 21.2 21.6 22.6 223 20.7 21.5 219 22.0 212 19.7
34+ years 4.7 9.2 19.1 28.9 37.4 79 8.5 9.4 9.9 9.5 85 8.6 8.6 8.4 8.1
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Father's age at child's birth
<=23 years 21.4 57 1.0 0.2 135 12.7 12.5 13.1 15.0 135 13.0 12.4 12.8 14.1
24-27 years 34.1 244 11.2 6.3 4.3 279 274 26.7 26.9 279 278 275 26.8 27.7 27.6
28-31 years 293 39.0 34.7 27.6 228 335 334 332 325 30.9 335 333 332 322 317
32-35 years 12.0 238 375 415 41.4 19.0 19.8 20.6 20.1 19.2 19.1 19.6 204 20.2 19.5
36+ years 33 72 15.6 245 31.4 6.2 6.7 7.0 715 7.0 6.1 6.5 72 7.1 72
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Mother's sibling groups size
1 12.1 10.8 8.7 6.9 4.3 258 12.2 11.3 10.1 9.5 8.4
2 359 352 316 255 228 44.1 54.5 37.0 358 333 30.9 275
3 26.4 27.1 275 26.6 18.5 21.1 30.6 62.6 26.8 26.9 27.1 262 253
4 132 13.7 15.4 16.8 14.8 6.5 10.5 255 63.2 12.8 135 14.5 15.6 15.3
5+ 12.4 13.3 16.8 242 45.7 2.4 4.5 11.9 36.8 100.0 11.3 12.5 15.0 17.8 235
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Father's sibling groups size
1 113 10.0 7.5 6.2 4.7 11.3 10.4 9.6 8.2 73 255
2 34.7 339 30.0 24.1 14.4 358 344 31.3 30.1 25.0 4.1 53.9
3 263 26.8 27.0 24.6 19.0 26.5 27.0 27.0 253 245 21.2 30.5 59.6
4 13.7 14.3 16.2 17.7 14.3 13.7 13.9 15.1 15.7 16.7 6.4 10.7 26.6 60.7
5+ 14.0 14.9 19.3 27.4 47.7 12.8 14.4 17.1 20.8 26.6 2.7 4.8 13.8 39.3 100.0
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
(Continued)
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Table Al. Continued

Index person's birth order

Mother's birth order

Father's birth order

1 2 3 4 5+ 1 2 3 4 5+ 1 2 3 4 5+
N 196,566 130,075 40,333 7,758 2,306 162,243 109804 52,547 25498 26,946 151,932 110,542 56,784 28254 29,526
Mother's birth year
1959-1961 15.7 16.9 19.7 25 285 15.1 16.2 18.7 21.3 20.7 153 16.7 18.5 18.6 193
1962-1964 259 285 324 34.8 36.9 25.0 27.0 314 325 353 25.8 275 29.5 31.6 314
1965-1967 24.8 26.5 27.1 25.6 24.0 24.8 25.6 26.2 27.1 27.9 25.1 25.6 26.1 26.5 26.8
1968-1970 17.1 16.8 14.1 125 8.5 18.5 16.7 14.5 12.6 1.8 17.7 16.5 15.4 14.8 14.5
>=1971 16.6 11.4 6.7 4.7 2.1 16.6 14.4 9.2 6.5 43 16.1 13.9 10.4 8.5 8.1
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Father's birth year
1959-1960 185 20.5 24.7 29.1 322 17.7 19.6 22.8 25.6 273 17.9 19.9 22.8 24.0 242
1961-1963 28.8 313 352 36.6 39.6 28.1 30.0 33.8 349 36.9 282 29.9 33.1 34.7 36.7
1964-1966 23.8 24.8 243 224 19.5 243 24.5 23.8 239 223 23.9 239 24.4 249 24.9
1967-1969 15.8 15.0 115 9.3 7.2 17.0 15.1 12.5 10.6 9.7 16.8 152 129 11.7 10.9
>=1970 13.1 8.5 4.4 2.6 1.6 12,9 10.8 7.0 5.0 3.8 133 111 6.9 4.7 34
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Mother's educational attainment
Primary 9.3 7.1 7.2 9.1 10.2 8.1 82 8.4 89 9.7 85 82 8.0 85 8.9
Secondary, no matriculation examination 342 32.0 343 39.4 47.3 29.6 33.8 36.3 40.2 453 31.6 32.6 35.0 36.7 41.7
Secondary, matriculation examination 9.8 10.2 10.5 10.6 9.0 11.0 9.8 9.6 8.6 7.7 10.1 10.0 10.0 10.0 9.4
Lower tertiary 34.5 36.7 345 29.9 25.8 36.7 35.1 34.1 325 29.8 358 35.6 347 33.7 31.6
Higher tertiary 11.3 12.8 12.4 10.2 71 13.4 12.1 10.8 89 7.3 127 12,5 113 10.2 79
Graduate school 1.0 12 11 0.8 0.7 13 1.1 0.9 0.8 0.4 12 1.1 1.0 0.9 0.6
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Mother's social class (EGP)
Upper service class, including self-emp 54.7 573 57.7 56.3 559 58.1 57.0 55.0 50.5 45.4 579 56.9 55.0 51.7 483
Lower service class 26.8 254 235 21.8 19.6 25.8 259 25.6 259 26.5 25.5 25.8 26.1 26.6 26.7
Routine non-manual 11.9 11.6 12.6 13.9 16.4 10.9 11.3 12.5 14.7 17.2 11.1 11.4 12.4 13.7 16.1
Self-employed non-professionals, farmer 1.8 1.9 24 33 3.8 1.3 1.6 24 35 4.9 1.5 1.8 22 2.9 32
Skilled and unskilled workers 4.7 38 38 4.6 43 39 42 4.5 53 59 4.1 4.1 43 51 5.6
Other/unknown 0.1 0.1 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.2 0.1 0.1 0.1 0.1 0.1
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Father's educational attainment
Primary 17.4 145 145 17.4 204 16.0 16.0 16.0 16.2 16.9 14.9 15.7 16.5 18.2 20.8
Secondary, no matriculation examination 43.7 42.4 43.4 46.2 46.8 41.7 42.6 44.0 46.9 50.5 39.7 42.9 46.2 48.7 52.8
Secondary, matriculation examination 5.8 5.8 53 4.6 4.0 6.0 5.8 5.6 5.0 4.1 7.0 55 49 3.8 2.8
Lower tertiary 233 25.6 24.7 22.0 20.7 24.6 245 24.1 232 21.7 26.0 245 23.0 21.4 18.5
Higher tertiary 8.6 10.3 10.6 85 6.5 10.2 9.7 9.0 7.7 59 10.9 9.9 8.4 6.8 4.5
Graduate school 1.2 1.4 1.6 1.3 1.6 L5 1.4 1.4 Lo 0.8 1.6 1.4 1.1 Lo 0.6
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Father's social class (EGP)
Upper service class, including self-emp 57.6 60.6 60.8 59.2 62.5 59.9 59.9 58.8 56.7 53.1 62.0 60.0 57.6 53.6 48.0
Lower service class 16.9 15.7 143 134 122 16.4 16.0 16.1 15.4 159 16.6 16.3 15.6 152 14.6
Routine non-manual 39 3.5 34 35 3.0 3.6 3.5 3.7 4.0 4.1 35 3.5 3.8 4.2 4.7
Self-employed non-professionals, farmer 6.2 6.6 8.5 10.5 10.6 5.8 6.1 7.3 8.8 11.4 4.2 5.7 8.4 10.8 15.7
Skilled and unskilled workers 15.3 13.5 12.9 133 1.5 14.2 14.4 14.0 15.1 153 13.5 14.4 14.5 16.0 16.7
Other/unknown 0.1 0.1 0.1 0.1 0.2 0.1 0.1 0.1 0.1 0.2 0.1 0.1 0.1 0.2 0.2
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Maternal grandmother's age at mother's birth
<=20 years 14.1 132 13.0 13.0 88 272 6.2 0.8 0.0 14.1 139 13.0 125 12.4
21-24 years 30.0 29.5 289 28.0 255 40.6 33.1 15.1 5.3 Lo 30.5 29.9 29.0 28.0 273
25-28 years 23.8 24.0 23.6 22.8 23.8 19.2 32.0 29.7 21.6 9.0 24.0 24.0 23.7 23.6 22.8
29-32 years 15.0 15.3 15.2 14.8 16.0 7.2 16.6 26.5 282 22.1 14.8 15.2 15.3 15.8 15.5
33+ years 17.1 18.0 19.3 214 259 59 12.1 27.9 44.8 67.9 16.6 17.1 19.0 20.0 22.0
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Paternal grandmother's age at father's birth
<=20 years 12.7 11.8 10.9 10.3 7.6 129 122 11.6 10.8 10.0 25.6 5.8 0.7 0.0
21-24 years 28.8 283 26.8 254 20.8 29.2 285 275 26.3 253 40.3 31.8 14.8 5.6 0.8
25-28 years 24.1 243 242 233 242 242 24.4 24.1 23.8 235 19.9 31.8 29.8 215 9.6
29-32 years 15.9 163 17.1 17.7 19.4 15.8 16.1 16.4 17.2 17.5 7.7 17.7 26.6 28.5 224
33+ years 18.5 193 21.0 233 28.0 17.9 18.9 204 21.9 237 6.5 129 282 44.4 67.2
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
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