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Abstract
This thesis includes three empirical studies, analyzing how sibling configuration (i.e. birth order, birth spacing and sex-
composition) influences siblings’ long-run income and educational choice. This is done by utilizing the unique linkage
opportunities of administrative registers covering the entire population of Sweden.

Study I: This paper focuses on how different birth spacing intervals are associated with income rank from ages 33 to 42
years, for siblings in two-child families. The results show clear differences between first- and second-born siblings. At the
more common spacing intervals (less than 5 years), spacing has a negligible association to second-born children’s long-
term income rank. However, first-born children have lower income rank when a younger sibling is born when they are very
young. Having relatively high spacing intervals (over 5 years) is associated with somewhat lower long-term income-rank
than having mid-length intervals for both first- and second-born siblings.

Study II: This study focuses on the association between combinations of sibling configuration (i.e. birth order, birth
spacing and sex composition) and long-run income rank of siblings. The results show that the significance of different
family factors in two-child families vary by sibling sex-composition. The findings suggest that both birth order and birth
spacing are important factors for first born boys independent of the younger sibling’s sex. First-born girls, however, only
have an advantage if they have a younger sister. More surprisingly is that this advantage does not seem to vary by birth
spacing.

Study III: This study examines how sibling gender configuration in Swedish two-child families influences the choice
of so-called STEM educational fields (i.e. Science, Technology, Engineering and Mathematics). The results show that
younger siblings, net of parental characteristics, are more likely to choose a STEM field if their older sibling already has
attended a STEM program. The findings indicate that boys’ choice of STEM fields is independent of having an older brother
or sister who has attended a STEM program. However, girls seem to be more likely to choose a STEM-field if they have
a sister who has attended a STEM program, than if they have a brother with a similar program. Given that STEM-fields
are markedly male dominated, this indicate the importance of having a same-sex role model for making gender atypical
educational choices.
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Abstract  

This thesis includes three empirical studies, analyzing how sibling 

configuration (i.e. birth order, birth spacing and sex-composition) influences 

siblings’ long-run income and educational choice. This is done by utilizing 

the unique linkage opportunities of administrative registers covering the 

entire population of Sweden. 

Study I: Birth spacing between siblings may have long-lasting impact on 

them. This paper focuses on how different birth spacing intervals are 

associated with income rank from ages 33 to 42 years. In order to 

disentangle birth spacing from birth order while holding potential sibsize 

association constant, an interaction model is used on a restrictive 

subpopulation of two child families born between years 1960 and 1970. The 

results show clear differences between first- and second-born siblings. At the 

more common spacing intervals (less than 5 years), spacing has a negligible 

association to second-born children’s long-term income rank. However, 

first-born children have lower income rank when a younger sibling is born 

when they are very young. Having relatively high spacing intervals (over 5 

years) is associated with somewhat lower long-term income-rank than 

having mid-length intervals for both first- and second-born siblings. 

Study II: Using longitudinal Swedish population data, we study the 

association between combinations of factors in the family of origin (i.e. birth 

order, birth spacing and sex composition) and the long-run income of 

siblings, measured as income rank averages between 33 and 42 years of age. 

Using interaction models, we find that the significance of different family 

factors in two-child families vary by sibling sex composition. The findings 

suggest that both birth order and birth spacing are important factors for first 

born boys independent of the younger sibling’s sex. First-born girls, 

however, only have an advantage if they have a younger sister. More 

surprisingly is that this advantage does not seem to vary by birth spacing.  

Study III: This study examines how sibling gender configuration in 

Swedish two-child families influences the choice of so-called STEM 

educational fields (i.e. Science, Technology, Engineering and Mathematics). 

By using population data, we find that younger siblings, net of parental 

characteristics, are more likely to choose a STEM field if their older sibling 

already has attended a STEM program. We also find a gender difference 



among younger siblings choice of STEM fields. The findings indicate that 

girls are more likely to choose a STEM-field if they have a sister who has 

attended a STEM program, than if they have a brother with a similar 

program. Given that STEM-fields are markedly male dominated, this 

indicate the importance of having a same-sex role model for making gender 

atypical educational choices. 
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Svensk sammanfattning  

Denna avhandling består av tre fristående studier som alla undersöker 

sambandet mellan syskonkonfiguration (dvs. födelseordning, åldersskillnad 

och könssammansättning), individers ackumulerade inkomst och 

utbildningsval i tvåbarnsfamiljer i Sverige. Detta studeras med hjälp av 

svenska registerdata där vi kan länka individer till deras förälder och därmed 

följa syskon över tid för att studera utbildningsval och inkomst i vuxen ålder. 

Artikel 1 fokuserar på hur åldersskillnaden mellan syskon, d.v.s. 

födelseintervallet, påverkar rankningen av individers ackumulerade inkomst 

(medelinkomsten mellan 33 och 42 år). Av resultaten framgår att det finns en 

inkomstskillnad mellan först- och andrafödda syskon i tvåbarnsfamiljer. 

Förstfödda syskon tycks ha en fördel som ökar med åldersskillnaden mellan 

dem och deras yngre syskon. Detta gäller dock bara till en åldersskillnad på 

cirka 3 år. Andrafödda syskons inkomstrank tycks dock inte påverkas 

nämnbart av åldersskillnaden till det äldre syskonet. Enda undantaget är att 

deras inkomstank tycks sjunka något i de fall då åldersskillnaden är större än 

fem år. 

Artikel 2 utgår från resultaten i artikel 1. Frågan här är dock om 

könssammansättningen mellan syskonen spelar roll för deras inkomstrank. 

Resultaten indikerar att födelseordning och åldersskillnad är viktiga faktorer 

för förstfödda pojkar, oberoende av deras yngre syskons kön. Förstfödda 

flickor har däremot endast en fördel om de har en yngre syster, och denna 

fördel tycks inte variera med åldersskillnaden mellan syskonen. 

Artikel 3 fokuserar på hur äldre syskon påverkar sina yngre syskon när 

det kommer till att välja så kallade STEM-utbildningar (Science, Tecknology, 

Engineering & Mathematics) vid universitet eller högskolor. Av studien 

framgår att individer vars äldre syskon läst en STEM-utbildning är mer 

benägna än andra att själva välja en liknande utbildning. Flickors val av 

STEM-utbildning påverkas mer av ha en äldre syster som läst en STEM-

utbildning, jämfört med att ha en äldre bror som läst en STEM- utbildning. 



Introduction  

The importance of family of origin for understanding intergenerational 

transmission of life chances and equality of opportunity is central to social 

stratification research. Most studies in this line of research focuses on how 

parents’ socioeconomic standing, such as education, income and social class, 

influences children’s adulthood outcome. This thesis is related to this field 

but instead of parents the focus is on aspects of sibling configurations, i.e. 

sibship size (the number of children in the family), birth order (the order a 

child is born in their family), child spacing (the amount of time between 

births), and sex composition (the sex composition of the sibling group). 

Studying aspects of sibling configurations is not a new field. It dates back to 

Galton’s (1874) study of first-borns, and previous research in this field have 

made important contributions especially in areas related to school 

performance and educational attainment (see e.g. Bayer, 1967; Blake, 1981; 

Blake 1986; Downey 1995; Kuo and Hauser 1997). However, despite this 

long tradition, most of the above research has focused on either birth order 

or sibship size. Research on the association between birth spacing and 

adulthood outcome, and also the association between combinations of 

sibling configuration factors and siblings adult outcomes are still rare (for 

some important exceptions see e.g. Powell and Steelman, 1993; Buckles and 

Munnich, 2012; and Barclay and Kolk, 2017).  

There are a number of reasons why sociologists should pay more attention 

to these factors. First, birth spacing between siblings is a factor that can be 

controlled by parents, through the use of contraceptives, and to some degree 

by governments through family policy (Hoem, 1993). Sociologists have 

therefore, as noted above, foremost shown an interest in analyzing how 

sibship size and birth order influence adulthood outcomes such as 

occupation and income opportunities (e.g. Blau and Duncan, 1967; Blake 

1981; Steelman and Powell 1989; Parcel and Menaghan 1994). It is however 

more surprising that so little empirical attention has been paid to the impact 

of birth spacing. Second, although parents are the main agents in the primary 

socialization of children, McHale et al. (2012) argue that siblings’ role as 

potential agents of socialization has been relatively neglected in the 

sociological literature.2 Siblings engage in play with one another, they 

                                                      
2 In their search of abstracts of scientific articles published in psychology and sociology 

between the years of 1990 and 2011, 741 citations were found for “sibling and relation or 
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confide and share secrets, fight with one another etc. Thereby, socialization 

takes place mostly as older siblings act as custodian of norms and values in 

the absence of parents. Even so, sociologists have with few exceptions paid 

little attention to study how different sibling configurations factors, such as 

gender and birth order, influence siblings’ educational choices.3 

This thesis therefore contributes to the field in three ways. First, by 

focusing on two-child families where siblings grew up together, we not only 

analyze the most common sibling group in Sweden, but also facilitate the 

theoretical and empirical understanding on how siblings interact with each 

other. Second, it fills a gap in the literature by not only studying the 

association between birth spacing and income rank in two-child families, but 

also the combined effect of several sibling configuration factors, i.e. birth 

order, birth spacing, and sex-composition on income rank. Third, the thesis 

also provides empirical evidence for the importance of older siblings for 

their younger sibling’s educational choices, more specifically STEM 

programs (i.e. Science, Technology, Engineering and Mathematics), net of 

parental characteristics. 

In the remainder of this introductory chapter, first the theoretical 

background is explained. Second, the previous research on sibling 

configuration and adulthood outcomes is reviewed. Third, the outcome 

measures in the thesis are presented and arguments are offered for why and 

how they are operationalized. Fourth, I discuss some strengths and 

limitations of using administrative data and methodological issues when 

focusing on two-child families. The introduction then ends with an overview 

of the three papers. 

Theoretical Background 

A common understanding of socialization is that it is being shaped by older 

members of a group: norms and values are transmitted from the older 

generation to the younger generation. This is also highlighted by the 

intergenerational literature in sociology where the family of origin plays a 

central role. Thus, parents can shape and transmit their preferences and 

attitudes to their children in various ways. Taking education as an example, 

in the home environment parents can guide children to set goals, encourage 

them to achieve them, monitor their progress and help them when needed 

(e.g., Erikson and Jonsson, 1996). Although the main agents of socialization 

in the family are the parents, siblings can also be agents of socialization for 

their siblings, as they tend to spend a large amount of time with each other 

(McHale et al. 2012). Thus, the fact that siblings tend to be similar to each 

                                                                                                                             
relationships”, in contrast to 33 990 citations for “parent or parenting” and 5 059 citations for 

“peer relations or peer relationships or friend-ships”. 
3 For one important exception see Gabay-Egozi et al. (2016). 



other in terms of e.g. educational attainment, income, and family formation 

(e.g. Björklund et al., 2009; Conley and Glauber, 2008; Raab et al., 2014), 

may also be an effect of sibling socialization. Understanding how sibling 

configuration in this sense facilitate siblings to act as agents of socialization, 

and also creates social environments where socialization can take place, can 

be approached in many different ways. Hence, sibling studies constitute a 

truly multidisciplinary field. The following section provides a brief 

description of the, in my view, major theoretical explanations to sibling 

configuration of high relevance in two-child families: i) social learning, ii) 

the confluence model and the resource dilution model, and iii) niching.  

Social learning  

One way to understand socialization is through asking who the socializing 

agents or the role models are. The short answer is that they can be 

individuals near the child, such as parents and neighbors, but also siblings. In 

families where siblings grow up together, older siblings are due to structural 

factors, such as birth order and age difference, likely to serve as a role model 

for their younger siblings. 

According to social learning theory (Bandura 1977), later developed into 

social cognitive theory (Bandura, 1986), there are two processes by which 

children are influenced from role models. The first is instrumental training, 

where the role model is explicit in communicating what they wish the child 

to learn. This could be done through incentivizing children to acquire certain 

beliefs, attitudes and behavior. Depending on the characteristic of the role 

model, he or she possesses the power to reward certain behaviors and 

thereby their reproduction. The second is through a cognitive process where 

the child observes and imitates the social behavior of the role model. Role 

models are in this sense a communicative channel, i.e. if their actions are 

proven successful or performed frequently children are more inclined to 

imitate them. Imitating and following in the footsteps of role models does 

not need to be gender typical, but there are several elements which make it 

more likely for boys and girls to reproduce a gender appropriate behavior 

(Bussey and Bandura 1999). Thus, during the life-course individuals 

routinely experience certain type of activities performed by men, while other 

activities are performed by women. Taking division of housework in Sweden 

as an example, the time spent on gender typical activities is apparent not 

only among parents, but also among their children (Evertsson, 2006). This 

highlights not only the significance of imitation, but also the reproduction of 

gender typical behavior in the family and society. If individuals’ educational 

and occupational choices are in this way limited by gender it generates a 

transition bias to positions in the society. Thus, individuals that are 

independent of gender more fit for a career would be hindered to aspire and 

ultimately attain it. From an individual level, systematic difference in how 
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women and men are treated may lead to unequal access to resources and 

opportunities, which in turn leads to gender differences in life-chances.  

 

Confluence model and resource dilution model  

In the introduction we noted that birth spacing between siblings may be 

important for understanding adulthood outcomes. The idea behind this is the 

confluence model, introduced by Zajonc and Markus (1975) and further 

developed by Zajonc (1976), which postulates that birth spacing is an 

important factor in the family structure to explain cognitive development. 

The age difference between siblings not only impacts the resources provided 

to children from parents but also the relationship between the siblings 

themselves. This could be illustrated by a family with one child where the 

child enjoys a rich intellectual environment, since the parents adjust their 

daily activities and conversation to the only child’s needs. The arrival of a 

second child reduces the intellectual environment of the first child since the 

parental resources have to be divided between two children. However, 

depending on the age difference between the siblings, the effect of birth 

order might be mediated and the negative effect of family size can be 

compensated for, because the first-born child can benefit from tutoring the 

younger sibling, while the younger sibling benefits from having another 

individual (besides the parents) to learn from. According to the confluence 

model it can therefore be hypothesized that longer birth spacing between 

siblings are more advantageous for the older siblings cognitive development, 

but also the younger benefits since he or she has one extra “adult” to learn 

from (Zajonc 1976).  

Another influential theory, the Resource dilution model, offers a related 

explanation for a potential difference in outcome between siblings due to 

birth spacing (e.g., Blake, 1981; Powell and Steelman, 1993; Downey, 

1995). The main difference is that the resource dilution model does not argue 

that the primary channel for differences between siblings is the cognitive 

development of children. Instead, the primary channel has to do with the 

economical investment in children. Thus, according to the resource dilution 

model a short spacing between the siblings constrains the parental 

investment in children, especially in connection to more expensive 

investments such as tuition fees. Therefore, Kidwell (1981) argue that a 

wider spacing between siblings allows parents a breathing room when it 

comes to investment in children. However, since the Swedish society is 

characterized by a welfare state with heavily subsidized education and 

healthcare it is more likely that parental investment’s as a mechanism 

proposed by resource dilution is less relevant than the cognitive development 

of children proposed by the confluence model. 



Niching  

The above theoretical explanations assume that the older sibling shape the 

attitudes and behaviors of the younger sibling to follow in their footsteps. 

However, the older sibling can of course also influence the younger to niche 

away, and especially when they are close in age. For instance, Sulloway 

(1996) propose that siblings consciously differentiate from each other, and 

that one reason behind this is that parental resources (i.e. time, attention, 

money etc.) are limited (or at least fixed), and that siblings therefore niche 

away in order to ease the competition between them. Another reason may be 

that younger sibling’s niche away to find their own identity. Thus, niching 

can in this sense be regarded as a reaction against a sibling but also highly 

dependent on parents’ actions and reactions, since one reason for niching is 

to gain parental resources. It is, in other words, reasonable to assume that the 

first-born sibling have due to their seniority an advantage when it comes to 

almost all aspects (such as hobbies etc.). If the second-born do not niche and 

instead engage in similar activities as their older sibling they might risk 

becoming “second”, and in turn receive less appreciation by the parents. 

Thus, by niching, siblings avoid competing with each other and are more 

likely to be judged as equally “good” by their parents, and consequently 

receive the same amount of parental attention. 

 The niching hypothesis thereby contrasts the above explanations where 

the interaction between short birth spaced siblings is expected to make them 

more similar (see e.g. Zajonc, 1974). 

Previous Studies on sibling configuration  

Studies on different features of sibling configuration have, as mentioned 

above, a long history. Already, Galton (1874) made predictions about birth 

order and achievement based on his observations that members of the Royal 

Society in UK were disproportional first-born children. Over time other 

features of sibling configuration, such as sibship size, birth spacing and sex-

composition, have also attracted researchers’ attention (e.g. Blake, 1981; 

Powell and Stellman 1989; Powell and Stellman 1993; Downey, 1995). The 

following section briefly present more recent major empirical contribution to 

the field, related to sibship size, birth order, birth spacing, and sex 

composition.  

One pattern repeatedly observed in the literature is that as the number of 

sibling’s increases, younger siblings academic achievement decrease, in 

terms of e.g. educational attainment and/or grades (Blake 1981, Blake, 1986, 

Downey 1995, Kuo and Hauser, 1997). It has been argued that this effect of 

sibship size is endogenously determined by factors likely to influence 

siblings’ educational outcomes, such as parental characteristics. Recent 

evidence have, however, indicated that the causal relationship between 
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sibship size and educational outcomes is either small (e.g, Black et al., 2005 

or non-existing except for very large sibship sizes (e.g. Åslund and 

Grönqvist, 2010). However, since the overwhelming majority of families in 

Sweden are either one- or two-child families, sibship size is not a salient 

feature of sibling configuration in Sweden. Also, as noted above, the present 

thesis focuses on two-child families and thereby controls for the effect of 

sibship size. This is further discussed in data and methods section below.  

The second sibling configuration factor discussed here is birth order and 

its association with achievement. The pattern that first born siblings are more 

successful than their younger siblings, when it comes to socioeconomic 

outcomes has been documented by many scholars (for an overview see 

Barclay, 2014). Even so, the strength and robustness of this birth order effect 

has been debated amongst scholars. Critics have argued that the association 

between birth order and educational outcomes is a methodological illusion 

either caused by poor data (e.g., Rogers et al. 2000), or insufficient controls 

for confounding factors (e.g., Hauser and Sewell, 1985; Rodgers, 2001; 

Steelman et al., 2002). However, more recent studies with access to better 

data on sibling groups combined with more sophisticated statistical methods 

indicate that there is a birth order effect (e.g. Black et al., 2005; Kantarevic 

and Mechoulan, 2006; Härkönen, 2013).  

The importance of the third factor, birth spacing, has also for a long time 

attracted scholarly interest (e.g., Ansbacher and Rowena 1956; Zajonc and 

Markus 1975; Zajonc 1976), but it has until recently been less studied than 

both sibship size and birth order. However, Pettersson-Lindbom and 

Skogman-Thoursie (2009) found, by utilizing the Swedish parental leave 

benefit reform implemented in 1980, that close spacing between siblings 

(less than 2 years) had a negative effect on the older sibling’s educational 

attainment. Moreover, Buckles and Munnich (2012) used the randomness of 

miscarriages as an exogenous variation in the length of spacing between 

siblings, and found that the test score of the older sibling increased for larger 

spaced siblings, defined as more than two years apart. Other researchers also 

report a positive association between birth spacing and educational 

achievement (Powell and Steelman 1993). However, by using sibling fixed 

effects, and focusing on families with three or more children in Sweden, 

Barclay and Kolk (2017) found no association between birth spacing and 

different socio-economic outcomes (measured between 29 and 31 years of 

age). Given this inconsistency in the literature, it is unclear whether birth 

spacing has an effect on adulthood outcomes. It could, however, be the case 

that the birth spacing effect wears off in larger family sizes. This assumption 

may then explain why studies report a birth spacing effect in two child 

families (e.g. Pettersson-Lindbom and Skogman-Thoursie, 2009; Buckles 

and Munnich, 2012), while birth spacing at the same time seem to have no 

effect for sibling groups of three or more (e.g., Barclay and Kolk, 2017). 

Findings from studies focusing on the fourth and final factor, sibling sex-

composition, are also mixed and even contradictory. Previous research report 



a negative association for girls between having brother(s) and college 

enrolment (e.g. Powell and Steelman, 1989), or that girls with only brothers 

have more years of education compared to those who have at least one sister 

(Butcher and Case, 1994). Some studies indicate that the increased number 

of same-sex siblings is beneficial for both girls and boys educational 

attainment (Conley, 2000), while other studies find no association between 

sex-composition and educational outcomes (e.g. Hauser and Kuo, 1998; 

Amin, 2009) or income rank (Shahbazian, 2017). The majority of the above 

mentioned studies are based on survey data and as a result they run into the 

problem of analyzing cells with relatively few observations. Thus, it is 

difficult based on these studies to evaluate whether sex-composition in fact 

is associated with stratification outcomes.  

In all, few studies combine several sibling configuration factors. Instead 

most studies, like the above, have tried to isolate one sibling configuration 

factor in order to control for all unobservable characteristics that may 

influence siblings’ adulthood outcomes (e.g., Powell and Steelman, 1989: 

Butcher and Case, 1994; Conley, 2000; Buckles and Munnich, 2012). An 

alternative approach suggested in this thesis to overcome this problem is to 

use large datasets allowing for controls for potential confounding factors, 

e.g. parental characteristics, as well as being able to combine the above 

discussed sibling configuration factors. Thus, by using administrative 

registers, restricting the analytical population, and controlling for 

confounding parental characteristics, the internal validity of the results could 

increase.  

Adulthood outcomes  

Sibling configuration factors may be related to a number of adulthood 

outcomes. The papers included in this thesis focuses on two important 

outcomes that have long term consequences for individuals’ well-being, i.e. 

long-run income, and tertiary educational choices. 

Long-run income 

Long-run income, used as outcome in Study I and II, can be viewed as the 

ultimate proxy of individuals’ economic performance in the labor market, 

and is also a good indicator of inequality. The income measure used in the 

analyses is ranked, which enables us to study the association net of, e.g., 

structural changes over time, inflation and cohort effects. Income rank is also 

a good measure of the individual’s specific position within the social 

hierarchy (cf. Carlsson et al. 2007), and therefore also a relevant measure for 

comparisons of siblings relative social standing. More specifically, the 

income rank is measured as each sibling’s earned income rank between the 
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ages of 33-42 years of age, since previous research has shown that income 

for one year or at younger ages is a poor proxy for life-time income (Haider 

& Solon, 2006; Böhlmark and Lindquist, 2006). In order to be included in 

the analyses each sibling has to have at least 6 years of valid earned income 

in the registers.4 Earned income includes all taxable incomes from 

employment, self-employment, pension, sickness benefits and other taxable 

transfers.5 In a second step the income information was transformed into 

percentile ranks (1-100) based on the individuals earned income compared to 

all other individuals of the same age and sex in the Swedish labor market in 

a specific year. Thereafter, the dependent variable is defined by the average 

of the individual’s income ranks (between ages 33-42). To give an example, 

Anna was 33 years old in 1995 and her income rank for that year is 

calculated by comparing her earnings to the earnings of all women in 

Sweden age 33 in 1995. Thus we do not wish to compare e.g. a 33-year-old 

to a 50-year-old, due to potential differences in the length of work 

experience. The same procedure has then been repeated until Anna was 42 

years old. In a final step the average of these income ranks is calculated and 

used as a measure of her income rank between 33 and 42 years of age. Also, 

it is important to note that the above income ranks are calculated separately 

for women and men, since we do not wish income rank differences between 

siblings to be influenced by the existing gender wage gap.  

Tertiary educational field 

The second outcome variable used in this thesis, Study III, is a measure of 

the two sibling’s tertiary educational choices. More specifically, it measures 

whether each sibling have chosen a tertiary education in a so called STEM 

field, i.e. a degree in Science, Technology, Engineering, or Mathematics. 

The reason for focusing on STEM fields is that they are highly demanded in 

the labor market and also argued to constitute the engine for a knowledge-

based economy. Many countries and supranational organizations, such as the 

European Union, have therefore during the last decades put much emphasis 

and resources to increase the number of STEM majors (Caprile et al., 2015).  

A second reason is that STEM fields include e.g. engineering and 

technical occupations which are not only markedly male dominated (Nermo 

                                                      
4 The reason for having a cut-off of at least 6 years of valid income information in the 

registers is that individuals might have been studying or working abroad during ages 33-42. 

However, over 90 percent of the sample has more than 9 years of valid income information. 

Sensitivity test have been performed to see whether there is an overrepresentation of older or 

younger siblings in the number of valid income information, the distribution is fairly equal. 

Sensitivity test have also been performed including siblings with 5 and 7 years of valid 

income information, without altering the result of the studies. 
5 The variable does not include income from capital and non-taxable transfers. For more 

information about the income variable in Sweden from year 1968 and forward, see 

Hjalmarsson et al. (2015). 



1999; Charles and Bradley, 2009; Mann and DiPrete 2013), but the return in 

terms of earnings are also better than for most other fields (Webber 2014). 

Thus, studying sibling influence in choosing STEM fields are thereby also 

interesting for understanding mechanisms related to gender atypical 

educational choices.  

The variable measures whether the individual has been enrolled in a 

STEM program and has finished at least one semester at tertiary level.6 The 

educational field is collected between ages 33 and 42, depending on their 

year of birth.7 Educational attainment is here classified according to the 

Swedish national educational classification SUN8. 

Methods and data: Strengths and limitations  

This section presents a short discussion about the strength and limitation of 

administrative data, and how the analytical population has been restricted in 

order to adjust for potential confounding factors.  

Data and interaction models 

Administrative registers have many advantages compared to survey data. 

First, uncertainties when drawing inference is eliminated, as it covers the 

entire population and not only a random sample. Second, unlike survey data, 

register data of the entire population also allows for more complex models 

without running out of statistical power. Third, measures such as income and 

educational information, which to a large extent tend to be self-reported in 

survey data and thereby suffer from recall error, are collected in a more 

systematic manner by government agencies. Fourth, it facilitates a 

longitudinal research approach over a considerable longer time period than 

most surveys.  

However, administrative registers also have limitations. The two most 

serious are: first, as it has been collected primarily for administrative 

purposes, it limits the questions that the researcher can pose, which might 

tempt the researcher to overlook the most relevant questions and instead only 

look for questions that can be answered. Second, registers do not include 

individuals’ opinions, attitudes, expectations etc., and thereby pose a 

challenge for testing different mechanisms. In my opinion, research is not 

                                                      
6 The labour market demand for STEM degrees in Sweden has been strong, especially in the 

field of engineering. Thus, it was and still is common that STEM students are offered jobs 

even before receiving their degree. All analysis in Study III has also been conducted with only 

those who have finished their STEM degree, which produces similar results.  
7 The educational field is collect at age 33 for the youngest birth cohort and at age 42 for the 

oldest birth cohorts. 
8 https://www.scb.se/dokumentation/klassifikationer-och-standarder/svensk-utbildningsnomenklatur-sun/ 
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only about predicting outcomes, but it is also about understanding why the 

predicted outcome has come about. One powerful way of understanding why 

individuals engage in particular behaviors is by simply asking them to 

provide a reason for their action, and such measures are lacking in 

administrative registers. However, even given these limitations the above 

advantages of using administrative registers exceed, in my view, the 

disadvantages. It is especially fitted for sibling configuration studies, since it 

enables us to: identify family ties, focus on combinations of sibling 

configuration factors, and analyze intra-generational outcomes. 

The analyses in all three studies in this thesis are based on interaction 

models. An interaction between two variables (or a two-way interaction) 

represents a simultaneous association of two independent variables on the 

dependent variable. In other words, an interaction between two variables 

means that the association of one of those variables on a third variable is not 

constant, i.e. the association differs at different values of the second variable. 

The different characteristics (or variables) that are interacted depend of 

course on the analysis performed. In order to illustrate this let us take the 

example of birth order and birth spacing, and their association with income 

rank. It may then be the case that we expect that first-born siblings on 

average have higher income rank than second-born siblings, but also that this 

association may vary by birth spacing. That is, the association of birth order 

for first-born siblings with shorter birth spacing from their younger sibling 

might be different from first-born siblings with longer birth spacing from 

their younger sibling. By interacting birth order and birth spacing with each 

other, we can evaluate to what extent this is the case. 

Analytical strategies when studying sibling configuration 

Confounding factors affecting both sibling configuration and sibling 

adulthood outcomes have been a constant challenge for researchers studying 

sibling configuration (for an overview see Steelman et al., 2002). The more 

recent literature in this field suggests that there are possible strategies on 

how to address this challenge.  

One strategy is to use a so-called instrumental variable (IV) that induces a 

variation in the independent variable but are unrelated to the dependent 

variable. It is however difficult to find a perfect IV in real life. Two 

examples of IV used in sibling configuration studies are twin birth (e.g. 

Rosenzweig and Wolpin, 1980; Black et al., 2005), and miscarriage between 

two subsequent live births (e.g. Buckles and Munnich, 2012). Neither twin 

births nor miscarriages are entirely spurious, since they can be induced by 

parental characteristics or/and behavior. For instance, fertility treatment 

greatly increases the chance of multiple births (e.g. Fauser et al., 2005), 

while parents genetics and characteristics, such as high parental age or high 

alcohol consumption during the pregnancy, increases the risk for 

miscarriages (Regan and Rai, 2000; Maconochie et al., 2007).  



A second strategy is to use sibling fixed effects, which eliminates time-

invariant unmeasured factors shared by the siblings. This method has been 

frequently used for studying birth order effects (e.g. Härkönen 2013; Barklay 

2016). However, when applying sibling fixed effects on analyses of birth 

spacing (Barklay and Kolk, 2017), only sibling groups of three or more 

children can be studied. Even if these findings are interesting and relevant it 

is important to note that these families only include a minor share of sibling 

groups in Sweden. The reason for why two-child families cannot be studied 

is that fixed effect models requires that there is a variation in the independent 

variable, and since siblings in two-child families have the same birth spacing 

interval, this requirement is not fulfilled. 

A third possible strategy and the one suggested in this thesis is to use 

population data and try to restrict the analytical population in a way that 

eliminates as much heterogeneity as possible, and add control for 

confounders. The following section therefore describes how the analytical 

population in the included studies has been restricted in order to adjust for 

possible confounding factors.  

Swedish administrative registers have, as noted above, the advantage of 

covering all individuals living in Sweden and include information on their 

biological as well as their adoptive parents (given that they also lived in 

Sweden), which in turn provides a great ground for creating restricted family 

ties. The analytical population of Studies I and II has been created to include 

siblings in two-child families born between 1960 and 1970. The parents are 

restricted to being biological parents only to the two siblings, i.e. they do not 

have additional children with another partner.9 Further, only intact families 

have been included in the analytical population, i.e. both siblings have to be 

living with both parents from age eight to sixteen.10 The advantage of 

restricting the analytical population in this way is to ensure that the siblings 

have had as similar nurturing environment as possible, but also that parental 

resources (i.e. time, attention, money, etc.) are devoted to only two children, 

which in turn increases the internal validity of the findings. However, per 

                                                      
9 Andersson et al. (2006) show in their study of second- and third-birth risk, that Swedish 

mothers are more likely to continue childbearing when they have had two same-sex children. 

Thereby, there is indication that mothers who continue childbearing have a preference for 

having at least one child of each sex. Thereby, parents in two-child families in Sweden are 

prone to be more content with the gender composition of their children, or else they would 

have continued their childbearing. Thus, it can be argued that parental gender preferences for 

children is not a salient factor for two-child families compared to larger family sizes. 
10 The reason for starting from the age of 8 is due to data restriction. The residential building 

number (fastighetsnr) is available only starting in 1968; the first sibling would then be 8 years 

old. It should be acknowledged that living in the same fastighetsnr does not necessarily mean 

that all family members are living together – that there is a theoretical possibility that the 

parents (or one of the siblings) could live in different apartments within the same building. 

However, the probability that two parents who have had children together would be living in 

the same residential building but in different apartments from the time their eldest child is 8 

years old until their younger child is 16 years old should be assumed to be extremely low. 
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default, when trying to increase the internal validity of the results, the 

external validity decreases. This in turn means that the result of Study I and 

II only can be generalized to individuals born between years 1960 and 1970 

in Swedish two-child families, who have been living with both of their 

biological parents until at least 16 years of age.  

In addition the analysis also controls for parental characteristics that may 

work as confounders between sibling configuration and adulthood outcomes, 

e.g. parental educational attainment, household disposable income, and 

parental occupation 

 The analytical population in Study III differs slightly from the above, 

mainly due to the change of outcome variable from income to educational 

field. By focusing on educational choices, more specifically STEM fields 

measured at age 32 or above, I extend the period to include individuals born 

between 1960 and 1980. Another difference is that only second-born siblings 

are included in the analyses, and since the focus is on the downstream 

influence of older sibling to the younger all different two-child families are 

included. That is, instead of restricting the analytical population to only 

include biological siblings living in intact families as in Studies I and II, I 

control for the family type and for how long siblings have lived with their 

parents. Moreover, since the focus in Study III is to analyze to what extent 

younger siblings are influenced by their older siblings’ educational choices, 

only sibling groups where the older sibling has acquired his/her degree first 

are included. In order to take into account for confounding factors, such as 

parental influences, we include controls for both parents’ education level, 

occupation and whether they have a STEM degree. Individual 

characteristics, such as living with both parents, GPA score and birth spacing 

interval.  

Overview of the studies  

Despite a long tradition, sibling configuration studies have except for a few 

exceptions paid very little attention to studying the combined effect of birth 

order, birth spacing sex composition on adulthood outcomes. This thesis 

therefore contributes to the field by focusing not only on the association 

between birth spacing and income rank in two-child families, but also on the 

combined effect of several sibling configuration factors, i.e. birth order, birth 

spacing, and sex-composition on income rank and educational choices. 

Study I focuses on the association between birth spacing and long-run 

income rank in adulthood among siblings who grew up together in two-child 

families. By disentangling birth order from birth spacing, the study analyses 

whether different birth spacing intervals have the same association with 

income rank for first- and second-born children. The aim of the study is to 

empirically estimate the income rank gap between siblings with short and 

long birth spacing, but also to analyze to what extent first- and second born 



siblings benefit from different birth spacing intervals. The results show that 

at the more common spacing intervals (less than 5 years), spacing has a 

negligible association with second-born children’s long-term income rank. 

However, first-born children suffer when a younger sibling is born when 

they are very young. Moreover, for both first- and second-born siblings 

relatively large spacing intervals (over 5 years) are somewhat more 

associated with lower long-term income-rank, compared to mid-length 

spacing intervals. 

 Study II analyses how the addition of another complexity in the sibling 

configuration, the sex-composition of siblings, is associated with long-run 

income rank of siblings. The approach is explorative, and the aim of the 

study is to increase our understanding of the interplay of birth order, birth 

spacing and sex-composition among siblings in two-child families. By 

controlling for potential confounders, such as parental education, occupation 

and parental resources during the siblings childhood, the results indicate 

clear differences in income rank between the different combinations of 

sibling configuration factors. The findings suggest that both birth order and 

birth spacing are important factors for first born boys independent of the 

younger sibling’s sex. First-born girls, however, only have an advantage if 

they have a younger sister. More surprisingly is that this advantage does not 

seem to vary by birth spacing.   

 Study III deviates from the other two studies by focusing on another 

important stratification outcome, namely educational attainment. Recently, 

research has started to focus on siblings’ configuration and their horizontal 

tertiary educational choices (e.g. Gabay-Egozi et al., 2016; Barclay et al., 

2017). The purpose of this study is to increase our understanding of how 

younger sibling’s choice of STEM degree is influenced by their older brother 

or sister in Swedish two-child families. The results indicate that younger 

siblings, net of parental characteristics, are more likely to choose a STEM 

field if their older sibling already has attended a STEM program. We also 

find a gender difference among younger siblings choice of STEM fields. The 

findings indicate that boy’s choice of STEM fields seems to be independent 

of having an older brother or sister who has attended a STEM program. Girls 

are however more likely to choose a STEM-field if they have a sister who 

attended a STEM program, than if they have a brother who attended a STEM 

program. Given that STEM-fields are markedly male dominated, this may 

indicate the importance of having a same-sex role model for making gender 

atypical educational choices. 
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