Family Background and Outcomes Later in Life:
A (Partial and Personal) Survey of Recent Research Using Swedish Register
Data

Anders Bjorklund

1. Introduction

Issues about family background and subsequent outcomes later in life are often
addressed in both academia and policy circles. Researchers from several disciplines
study such relationships from many different perspectives. Historically, economists
should maybe be considered as newcomers to this research field in which
psychologists and sociologists have been very active for ages. This survey of recent
research based on Swedish administrative register data should therefore be read with
the author’s background as a labor economist in mind.

In order to put the research into perspective, I make a distinction between two
different research purposes. The first one is mainly descriptive - although not always
very easy to conduct - and is concerned with questions like these: How important is
family background for adult outcomes in adult life like educational attainment and
income? How strong are income and education correlations - or other measures of
association - between parents and children and among siblings? Have these
correlations changed over time? Are they stronger in some countries than others?
Such relationships are sometimes also discussed under the label “intergenerational
mobility”. And often they are claimed to shed light on “equality of opportunity”,
since a strong association between own labor-market performance and family
background is considered as a deviation from an equality-of-opportunity norm.

The second research purpose is concerned with purely causal questions. What is the
causal impact of parental resources like education and income? What is the impact of
events during childhood like parental separation or residential mobility? What is the
impact of different choices like school choice? In such studies, “family factors” often
show up as confounding factors that researchers want to eliminate, for example by
regressing between-sibling differences in income or education on differences in
school choice or the experience of childhood events.

Needless to say, such scientific studies require sophisticated data. Most of the issues
require accurate information about two generations. Such data are not easy to get.
The experience of the well-known PSID exemplifies this claim. Those who were
children in the first households interviewed in the first PSID-wave in 1968 had to be
followed for around 20 years until outcomes in adult life were realized and could be
measured. Such a follow-up is costly and time-consuming and for many research



questions - such as those relating to non-standard family types - sample sizes
become very small. Further, quite some attrition takes place along the way.

As an alternative to interviews, it is very appealing to get the data from nation-wide
administrative registers. The purpose of this paper is to show how research on the
topics just described has been carried out on register data from Statistics Sweden
(SCB). In recent years, researchers have been allowed to extract research data sets
from SCB’s registers. These data sets have been created by SCB by merging its own
registers using the personal identifier available in Sweden. In unidentified form -
and after the approval of an ethical committee - the data sets have been delivered to
researchers in Sweden who are obliged to treat the data with care and not leave them
out to any other researcher or use them outside of the country. Section 2 of the paper
explains what basic data registers at SCB that have made such research possible to
conduct. Section 3 gives a flavour of the results from some studies. Section 4
concludes and discusses problems and prospects for the future.

2. Data sources
Studies like those typified in the introduction require quite sophisticated data. First
of all, one must identify family relationships, i.e., find out who is related to whom.
Second, one needs data on parental resources such as income and education as well
as similar outcome measures for offspring.

2.1. Defining family connections

A major virtue of Swedish registers for the type of studies considered in this paper is
that family connections can be identified simultaneously in two different ways. One
data source, the so called Multi-generational register, contains connections between
parents and children via biology and adoption. This register has been created
specifically for research purposes by SCB in the last ten years out of other
demographic information. The underlying population of this register is all Swedes
who were born 1932 or later and registered as living in Sweden any time from 1961
onwards. For those individuals, the register contains information about biological
and adoptive parents. Thus, one can also identify full and half siblings and in some
cases more than two generations.

The other data source for family, or rather household, connections is the bidecennial
censuses conducted from 1960 to 1990. There were also censuses in 1955 and back in
time but the data from these ones are not available in computerized form. The
censuses covered the whole population living in Sweden in the fall of the year that it
was conducted. A major effort in the censuses was to define the household in which
each person lived. In addition, the censuses collected other types of information like
housing conditions, employment and commuting distances for those who worked in
the labor market, and in some cases also information about the educational level of
the household members.

From the censuses it is thus possible to determine whether a child lives with its
biological (or adoptive parents) or not. The presence of step parents and step



children can also be determined. Consequently, the combination of data from the
multigenerational register and the censuses makes it possible to define a number of
family types from the child’s point of view: those living with two biological parents,
those living with two adoptive parents, those living with one biological parent only,
those living with one biological parent and one step parent and so on. Because some
of such family types are quite rare, the sample in a typical survey study would
contain only very few observations of them. In nation-wide data sets, however, also
quite rare family types appear in reasonably large samples. The fact that the censuses
were only conducted every five years is of course a limitation. Thus, an event like
parental separation cannot be determined more exactly than that it appeared
between two censuses five years apart from each other.!

2.2. Income and education data

Income, ideally from all possible sources, is a natural variable to use for labor
economists. SCB collects, from other governmental bodies, all income components
that are part of the tax assessment procedure. Thus, SCB gets information about the
income that each person declares in the annual tax assessment procedure. Over the
years, the basic source of such information has gradually switched to compulsory
reports from employers to the tax authority. Nowadays, in the annual tax
assessment, a Swede basically confirms the income reported by employers.

Of course, income in the black market is not covered in such statistics. And this is
definitely a weakness of the data source and limits the inference that can be made. At
the same time, one can question whether typical surveys manage to obtain data on
such income. It would be useful to get a solid evaluation of the income variables
obtained via registers and a comparison with survey-collected data. However, I am
not aware of any such study.

SCB also gets information about all public transfers that are not subject to income tax.
The same applies to final income taxes paid. Thus, SCB can offer researchers the
package of income components that add to a person’s disposable income. Since
persons can be allocated to households, it is also possible to measure disposable
income with the household as “the unit of income”.

Income data for the whole population go back to 1968, but the quality is lower and
the division into income components is less detailed in the beginning of this period.
Some aggregate income measures, however, are measured quite accurately ever since
1968 so for some cohorts the major part of a career is covered. Thus, a life-cycle
approach to income determination can be taken with these nation-wide data; see
Bohlmark & Lindquist (2006) for a recent study that examines the association
between annual and lifetime income over this period.?

! An exception is when parents had been formally married — which is far from always the case in Sweden — when
a special marriage register can be used to determine (formal) time of separation.
2 As a matter of fact, for a smaller sample they also use register data on income going as far back as to 1951.



Data on education are crucial for many applications in labor economics as well as in
many other social science applications. The 1960 census collected some data on
higher education and these are available for researchers in a computerized form. The
1970 census collected more complete education data. These data also form the
starting point for an important nation-wide register that SCB started to establish
from the late 1980s onwards. All Swedish schools and colleges are required to report
graduation data to SCB so that an education register can be continuously updated.
Special questionnaires are sent by mail to immigrants so that their educational levels
also are are covered. The education register has data on level and field of education,
year of graduation as well as place of graduation. It has been evaluated several times
and has proven to be of good quality.

Beginning with cohorts who graduated in 1988, SCB has also collected data on grades
for all students who graduate from Swedish secondary and upper-secondary
schools.? In so doing, register researchers get access to useful school performance
measures. These data also contain some useful information on school characteristics.
For example, after some school reforms in the early 1990s, independent schools were
established to a significant extent and the graduation registers contain information
whether the student went to such a school or to a public school.*

More recently, SCB has also started to collect data on compulsory national tests done
at the end of secondary school and during upper-secondary school. In times when
grade inflation is an issue, such information is a valuable complement to grade data.

3. Some results

3.1. How strong are family associations?

A sibling correlation is a most useful statistic to inform about the importance of
family background for outcomes during adult life. The reason is that a sibling
correlation has a straightforward interpretation: it is the fraction of the variation in a
certain outcome - say earnings - that can be attributed to such factors that siblings
share. Siblings who have grown up together not only share the same family but also
the same neighborhood conditions. Thus, it is a rather broad measure of the
importance of childhood conditions. Somewhat paradoxically, a correlation has the
same interpretation as the R? from an estimated regression equation: the fraction of
the variation in a variable that can be “explained” by certain factors.

Income and earnings are obvious domains for labor economists. To study the
importance of the family for earnings inequality, it is only meaningful to focus on
measures of long-run income. The main reason is that income in a single year is
affected by many transitory factors that generally have nothing to do with family
background. By using more long-run measures, such transitory factors are “averaged
out”.

® Secondary school leavers are normally 16 years of age when they graduate from 9" grade. Upper-secondary
school is three years long so most students graduate are 19 years old when they graduate.
* See Bjorklund et al. (2005) for studies of the school reform based on such register data.



Bjorklund et al. (2002) estimate brother correlations in long-run earnings for Sweden,
as well as the neighbor Nordic countries Denmark, Finland and Norway, and
compare them with similar estimates for the United States. Their estimate for Sweden
is about 0.25 and about the same for two brother definitions, namely biological full
siblings and boys who lived together in the same census household. The estimates
for Denmark and Finland are quite similar, it is significantly lower for Norway and
above 0.40 for the United States as previous and subsequent studies also have shown.
Bjorklund, Lindahl and Sund (2003) use the data on grades at age 16 to estimate
sibling correlations in grade-point-averages for closely spaced siblings. They
estimated such statistics for cohorts who graduated from 1988 to 2000 in order to
examine whether family and neighborhood background became more important
during a period of market-oriented school reforms involving among others more
room for parental school choice and establishment of independent schools. The
results show that the correlations were very stable around 0.50 despite the far-
reaching reforms. Thus, about half of the variation in grade-point averages could be
attributed to family and neighborhood conditions.

Intergenerational associations have also been estimated using Swedish register data.
The most frequently estimated statistic has been the intergenerational earnings
elasticity of a son’s long-run earnings with respect to his father’s. For example,
Bjorklund & Chadwick (2003) estimated such an elasticity to close to 0.25 in contrast
to typical US estimates above 0.40. Osterberg (2000), also using register data,
estimated much lower elasticities. The most likely explanation for her getting lower
estimates is that she observed fathers’ earnings at an older age. Osterberg also
estimated father-daughter, mother-daughter, and mother-son elasticities, and in
particular those for mothers were very low. Hammarstedt & Palme (2005) have
recently estimated intergenerational elasticities for different immigrant groups and
find striking differences among immigrants from different source countries.

3.2. Family associations by family types and variance decompositions

As I stressed in the introduction, the estimates presented in the previous subsection
are “descriptive” in nature. In particular, it is important to stress that the true causal
effects of changes in parental income and education - for example changes generated
by specific policies - most likely differ from the intergenerational estimates presented
above. Before discussing studies that explicitly aim at estimating true causal effects, I
present results from a research approach that can be considered as an intermediate
one between purely descriptive family association studies and purely causal ones.
The idea behind this approach is to estimate family associations like sibling
correlations and intergenerational elasticities for different family types. In so doing,
one can get hints about what kind of mechanisms are more or less important ones
behind the estimated average associations.

One example of this approach is Bjorklund, Jantti & Solon (2005), who estimate
sibling correlations in long-run earnings for nine different sibling types. The sibling
types differ in two dimensions. First they differ in genetic similarity with MZ
(identical) twins sharing the same genetic setup, DZ-twins and full biological sharing



50 percent, half siblings sharing 25 % and finally adoptive siblings having no genetic
similarity.> Second, they are divided into siblings reared apart and reared together.
The nine sibling correlations estimated by Bjorklund, Jantti & Solon (2005) reveal a
general pattern that suggests that both genes and shared environment are important.
Bjorklund, Jantti & Solon then apply these estimated correlations to make a
decomposition of earnings variation into one component representing genetic
inheritance and another representing environmental influences that are shared by
siblings. The best-fitting model suggested that these two components were equally
important for earnings. However, since the sibling correlations clustered around 0.20
- somewhat lower than in Bjorklund et al. (2002) due to other age limits - non-shared
environment was even more important than genes and shared environment.

Bjorklund, Lindahl & Plug (2006) extend the standard intergenerational model by
using data on adopted children’s biological and adoptive parents in the same
intergenerational equation. They found that both parents’ characteristics matter
significantly and that their coefficients more or less add up to the coefficient for birth
parents in equations for children raised by their birth parents. They found, however,
a tendency for the biological mother’s education to be more important than the
adoptive mother’s education, whereas the adoptive father’s income had a bigger
impact than the biological father. The overall conclusion from the study is that both
pre-birth factors - proxied by bio parents’ resources - and post-birth factors -
proxied by adoptive parents’ resources - matter for intergenerational associations.

Bjorklund & Chadwick’s (2003) analysis is in the same spirit, but they estimate
intergenerational father-son elasticities by time spent with the father. They find
significant differences in expected direction, namely that the more time spent with
the father the higher the estimated elasticities are. So the mechanisms behind
intergenerational associations include time living with the father.

Two studies have also looked into the questions whether family associations vary by
birth order and family size. If they would, theories of intergenerational mobility
should be able to explain what it is in parental behaviour that creates such
differences. Somewhat confusingly, but not necessarily in conflict with each other,
Bjorklund et al.’s (2004) results show that sibling correlations are fairly similar for
different family size, whereas Lindahl (2006), studying intergenerational elasticities,
find a significant pattern such that the elasticities fall by birth order for larger
families. More research is needed to figure out what is behind these results.

3.3. Causal effects

Studies with the explicit aim to get at causal effects - that is address the
counterfactual question what would happen if some intervention would change a
factor like parental education or income with some specific units - must be clearly

® Note that zygosity information — whether twins are identical or not — cannot be obtained from any registers but
must be collected by interviews or medical examinations. The Bjérklund, Jantti & Solon study used data from
the Swedish Twin Registry to get samples of MZ and DZ twins and earnings and education data from registers.
(See also Isacsson 1999 and 2004 for two other twin-data applications on the same data.) The other sibling types,
however, could be identified by means of administrative registers.



distinguished from the more descriptive intergenerational mobility studies reported
so far. There is, however, a very recent wave of studies that aim at disentangling the
true causal effect of parental income or education on offspring. Three different
methods have been used in this recent research. Plug (2004), for example, use data on
adopted children and their adoptive parents to purge the intergenerational
association from the genetic component that definitely must be considered a
confounding factor if the purpose is to estimate the true causal effect of changes in
parental income or education. Behrman & Rosenzweig (2002) use data on identical
twins with different education to eliminate the influence of genetic inheritance and
shared environment. Both Plug and Behrman & Rosenzweig use rather small US data
sets. Finally, some studies have used “exogenous variation” in parental education
generated by school reforms to estimate the causal impact of parental education on
offspring’s outcomes; see Black, Devereux & Salvanes (2005) for a Norwegian study
and Oreopoulus, Page & Stevens (2006) for a US one.

The first two of these methods can be applied on Swedish register data with the
additional advantage that the sample size can be much larger. Bjorklund, Lindahl &
Plug (2004) use data on all adoptees born in Sweden in the 1960s to pursue the
adoption approach to this problem. They find that the intergenerational associations
between parents and children who are related by adoptions are about half of those
for own-birth children who were raised by their biological parents. Yet the estimates
were significantly different from zero, suggesting that there are some causal effects of
parental resources like income and education. To dig deeper into this causal
question, Holmlund, Lindahl & Plug use Swedish register data to estimate the causal
effect by means of all three methods used in recent international research on the
same, large data set. A Swedish school reform implemented experimentally during
the 1940s and 1950s is exploited to get exogenous variation in parental education.®
Their main conclusion is that the results depend on method and thus that the
different results in previous studies are not due to their using using different data
sets. It remains a challenge for future research to find out why the three different
methods yield different results.

Register data with family connections have also been used in a series of other studies
of causal effects. In particular, the technique to relate sibling-differences in an
outcome of interest, say income or educational attainment, to sibling differences in
“events” like parental separation or school choice have been used in several different
ways. The idea behind this approach is that siblings share quite many traits that are
unobserved for the researcher so a sibling-difference approach can control for
confounding factors that a conventional cross-sectional regression analysis cannot
control for.” When only typical survey data sets are available, however, the sample
sizes of siblings who have experienced different events or made different choices are

® See also Meghir & Palme (2005), who exploit this reform and Swedish register data to study a slightly different
question than those addressed in this paper.

" The sibling approach is, however, no panacea and involves problems of its own. These problems are
acknowledged in the studies discussed in the text and in references cited there. Nonetheless, estimates from
sibling-difference models in combination with more conventional cross-sectional estimates can help the
researcher to find closer bounds on the true causal effect.



very small. Thus, large data sets that are obtained from nation-wide registers are
crucial for a meaningful application of this research approach.

Bjorklund & Sundstrom (2007) apply this technique on the question whether parental
divorce has a detrimental effect on children’s educational attainement. They compare
the educational attainment of older siblings, who had moved out of their parents’
home when the separation occurred, with younger siblings who experienced the
separation more directly. They did not find any significant educational differences
among such siblings.8 Bjorklund, Ginther & Sundstrom (2007) examine the
relationships between childhood family structure and subsequent earnings and
educational attainment in Sweden and the United States. They also run sibling-
difference models to test for causal effects of growing up in different types of
families. They find surprisingly small differences between the two countries despite
the differences in social policies.

Holmlund (2005) addresses the common issue whether teenage childbearing has an
impact on women’s educational attainment. The register data allow her to compare
the sibling-difference approach, which has been applied in influential US research,
with a model that controls for grade-point averages at age 16. She finds that sisters
who have a child as a teenager have lower grades at age 16 than their sisters who do
not have a child as a teenager. This result suggests that the sibling-difference model
for applications like these would benefit from additional information like sibling-
difference information on grades.

Other recent applications of this research approach on Swedish register data involve
topics such as the return to different college types (Lindahl & Regnér 2005), the
impact of age at immigration for children’s school achievement (Bohlmark 2005), the
scar effects of youth unemployment (Nordstrom Skans 2004), and inter-industry
wage differentials (Bjorklund et al. 2007).

4. Prospects for future research
Statistics Sweden’s registers have turned out to be a gold mine for Swedish
researchers who now very actively exploit these data sources. In this paper, I have
focused on studies, using such data, of the importance of family background for
income and education during adult life. Other labor economists have used the
opportunity to match employer-employee data by registers. Several studies of
unemployment and labor market policy have exploited the opportunity to merge
SCB’s register data with the National Labour Market Board’s data on registered
unemployed’s job search and their program participation; e.g., Nordstrom Skans
(2004) mentioned above. Yet other researchers have used data from hospitals and
mortality data for medical research topics. Presently, much research output is coming
out of these efforts and much more can be expected in the next couple of years when
new generations of researchers have learnt to exploit this valuable research resource.

8 Jonsson & Gahler (1997) also use Swedish register data to study the same question. They use another method
and get negative effects of parental divorce.



A similar development with more and more access to register information is taking
place in the other Nordic countries; see for example Roed and Raaum (2003).

What about the future? Are there any threats in sight to this use of register data? Will
SCB be able to improve data availability and data quality even further?

Of course, data integrity is often discussed in Sweden and a new heated public
discussion on such issues could force SCB to change its policy in making
(unidentified) data sets available to researchers. One sign that integrity issues are
involved is the current discussion about the need for a new census or a close
substitute to a census. The idea to conduct a new census is not popular in political
circles, so SCB has instead proposed to establish a close substitute, a “register of
dwellings” that can tell where Swedes live and what households they form. SCB has
shown that it is feasible to construct such a register out of different types of available
information but without the apparatus of a new census. The formal political decision
to build up such a register has however been delayed, most likely because the topic is
sensitive.

At another level, one could argue that further globalization is a threat to this research
approach. The more often that Swedes spend longer job or education spells abroad,
the more difficult it will be to get complete data on earnings and educational
attainment.

But there are also further improvements in sight for researchers who use Swedish
register data. In recent years, the basic data have been kept by SCB in many different
sub-registers, making it more costly to merge the data that are wanted for a specific
research project. Some actions have now been taken to reduce that problem. One
example is the so-called LINDA data base that contains a large number of income
and earnings variables over a very long period of time, variables that especially labor
market researchers want to use.? By drawing a research sample directly from LINDA,
costs can be considerably reduced. The Swedish Income Distribution Survey, which
also is Sweden’s contribution to the Luxembourg Income Study, is drawn from the
LINDA-sample. SCB has also arranged so that the 3 % LINDA sample contains
monthly (working-time adjusted) earnings data.

Very recently, SCB has taken a step to make it possible for a researcher in Sweden to
“log in” on a SCB server to get access to register data so that the need to give out data
sets will be reduced or even eliminated. There is, however, yet very little experience
of this effort.

It could also be worthwhile to mention that documentation is always a problem
when using data that have originally been created for other purposes than research.
To really understand the processes that create these data, one can not only read a
questionnaire. Instead one must understand how the Swedish society works.

® Fredriksson & Edin (2000) present the LINDA data.



Nonetheless, more and more of the frequently used variables are now documented,
thus making life for researchers somewhat easier.

Finally, it is tempting to mention one potential of Swedish register data that has not
been exploited: getting the censuses from 1955 and back in time in computerized
form would open up new opportunities. But the fact that the Swedish personal
identifier, which always is used to merge data from different sources, was introduced
in 1947 makes it rather costly to go very far back in time.
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