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Abstract

In every society for which we have data, people’s educational achievement is positively
correlated with their parents’ education or with other indicators of their parents’
socioeconomic status. This topic is central in social science, and there is no doubt that
research has intensified during recent decades, not least thanks to better data having
become accessible to researchers. The purpose of this chapter is to summarize and
evaluate recent empirical research on education and family background. Broadly
speaking, we focus on two related but distinct motivations for this topic. The first is
equality of opportunity. Here, major the research issues are: How important a determinant
of educational attainment is family background, and is family background—in the broad
sense that incorporates factors not chosen by the individual—a major, or only a minor,
determinant of educational attainment? What are the mechanisms that make family
background important? Have specific policy reforms been successful in reducing the
impact of family background on educational achievement? The second common starting
point for recent research has been the child development perspective. Here, the focus is
on how human-capital accumulation is affected by early childhood resources. Studies
with this focus address the questions: what types of parental resources or inputs are
important for children’s development, why are they important and when are they
important? In addition, this literature focuses on exploring which types of economic
policy, and what timing of the policy in relation to children’s social and cognitive
development, are conducive to children’s performance and adult outcomes. The policy
interest in this research is whether policies that change parents’ resources and restrictions
have causal effects on their children.

Key words: Intergenerational mobility, Sibling correlations, Education, Education reform
JEL Classification: 121, J13, J24.



1. Background and motivation

In every society for which we have data, people’s educational achievement is positively
correlated with their parents’ education or with other indicators of their parents’
socioeconomic status. This pattern has fascinated many scholars, with early seminal
contributions in sociology by, for example, James Coleman (1966) in the so-called
Coleman report, and in economics by, for example, Gary Becker (1964). The topic has
also arisen frequently in policy debates, and most democratic societies have adopted
policies aimed at reducing the impact of family background on educational attainment.
Although the topic is classical and central in social science, there is no doubt that
research in this area has intensified during recent decades and even during the past few
years, not least thanks to better data having become accessible to researchers.! The
purpose of this chapter is to summarize and evaluate recent research on education and
family background.

To put this research into perspective, it is useful to make a distinction between
two different, though related, motivations for the study of educational attainment and
family background. One common starting point is equality of opportunity. Here, family
background is relevant because the individual has not chosen his or her family
background and thus cannot be held accountable for any impact of family background on
his or her status during adulthood. Therefore, the more important family background is—

for instance, as measured by parental education—for final educational achievement, the

! See Bjorklund and Jantti (2009) and Black and Devereux (2010) for recent reviews of intergenerational
transmission of income and education. Blanden, Gregg and MacMillan (2010) and Erikson and Goldthorpe
(2010) offer an illuminating discussion of the relative merits of intergenerational income and class
mobility.



less equality of opportunity there is.? This reasoning has motivated many education
policy reforms that aim to reduce the association between educational attainment and
family background. Indeed, it has often been claimed that some reforms might enhance
equality as well as efficiency. Perhaps the most notable example is the elimination of
credit constraints for young people’s educational decisions. For instance, if ability is
distributed more evenly in the population than the availability of resources for funding
education, there is clearly an argument for reducing credit constraints for the poor.
Without well-functioning credit markets, many productive investments in human capital
might not take place.

This kind of reasoning raises several research questions. A first basic question is:
how important a determinant of educational attainment is family background? Is family
background—in the broad sense that incorporates factors not chosen by the individual—a
major, or only a minor, determinant of educational attainment? The great policy interest
in this topic has motivated studies of whether specific policy reforms have been
successful in reducing the impact of family background on educational achievement.

The second common starting point for recent research has been a child

development perspective. Here, economists consider the parents as major actors who

2 Of course, there is not necessarily a one-to-one link between the typical statistics on the role of family
background, such as intergenerational correlations, and equality of opportunity. For instance, Jencks and
Tach (2006) make the point that the typical statistics on the role of family background measure the fraction
of total inequality that is attributed to family background. Thus, for example, obvious improvements in
equality of opportunity might reduce both the nominator and the denominator of the statistic, with
ambiguous overall effects on the statistic. Further, all sources of family background effects do not violate
norms of equality of opportunity equally. Jencks and Tach (2006) argue that causal effects of parental
income strongly violate such norms. This argument underscores the importance of learning what
mechanisms underlie the impact of family background. See also Roemer (1998) for a normative approach
to equality of opportunity. Another strand of the equality literature focuses on the importance of economic
incentives in modifying the degree of social mobility; perfect intergenerational mobility is not clearly not
optimal (Phelan, 2006; Atkeson and Lucas, 1992).



combine their resources and invest in their children’s future earnings capacity via the
children’s educational attainment.® More generally, this literature has as its starting point
the position that there are determinants of children’s outcomes such as: 1) parents’
choices, in terms of investment in the production of children’s human capital (as well as
other circumstances and choices); 2) the choices that children make given the investment
parents have undertaken; and 3) policies the government undertakes in determining the
environment for parents and children.

Studies with this focus address the questions of what type of parental resources or
inputs are important for children’s development, why they are important and when they
are important (see, for instance, Conti, Heckman and Zanolini, 2009, and Currie, 2009).
This literature also focuses on which types of economic policy, and what timing of policy
in relation to children’s social and cognitive development, are conducive to children’s
performance and adult outcomes. The policy interest in this research is whether policies
that change parents’ resources and restrictions have causal effects on their children. A
common example is whether reforms that raise the educational attainment of women
(mothers) have effects on their children. Other examples are the appropriate timing of
parents’ investments in children’s outcomes and the complementarity of investments at
different periods for children. In addition, much of the recent program-evaluation
literature has focused particularly on the effectiveness of targeted programs for deprived
children.

The intention of this chapter is thus to offer a summary and evaluation of the

literature based on both these viewpoints and on these two important strands of the

3 See Haveman and Wolfe (1995) for a general overview of this literature emphasizing a whole set of child
outcomes. See Oreopoulos and Salvanes (2010) for a recent overview and analysis.
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literature. In Section 2, we commence by addressing the question of how important
family background—in the broad sense of incorporating both the family and the
neighborhood—is for inequality of final educational attainment. We perform this analysis
by investigating sibling correlations that tell us how much of the inequality in educational
attainment is accounted for by factors that siblings share. Our conclusion is that, in all
countries for which we have data, more than 50% of the variation in years of schooling
can be attributed to factors shared by siblings. We argue that this is a sizable percentage
that should motivate the search for a deeper understanding of what these factors are. On
the other hand, the explanatory power of parental education is much lower, generally
below 20%.

Given the importance of family background in explaining educational outcomes,
we sketch a conceptual framework in Section 3, describing mechanisms that may explain
children’s outcomes. In Section 4, we provide an overview of the literature on the
different types of inputs into the family production process for human capital for the next
generation. After presenting the literature on the importance of nature and nurture, we
focus our attention on the attempts in the literature to evaluate the causal effect of
parental inputs. Further, a special focus is given to the recent literature on the causal
effect of parental education on children’s education. Then, we discuss other types of
parents’ investments, including resources in terms of time and money, as well as fertility
decisions that indirectly determine resources available, such as family size and the birth
order of children. In Section 5, we present results from the recent literature on economic
reforms that target children’s outcomes. In this section, we focus on the different policy

instruments that governments use to establish the general environment for parents’ and



children’s decisions. In particular, we offer an overview of the results with regard to
family and education policies that affect parents’ resource use or inputs in the family
production function, and which provide an environment for children’s educational

choices. The chapter ends with concluding remarks in Section 6.

2. How important is family background for final educational attainment?

The purpose of this section is to demonstrate the importance of family background factors
for educational attainment in modern societies. At the outset, we want to stress two major
limitations in our exposition. First, we focus on final educational attainment, which is
natural from an equality-of-opportunity point of view. However, intermediate outcomes
such as grades and test scores are often useful when analyzing the timing of educational
interventions. Our framework below is relevant for such outcomes as well. See Hanushek
and Woessman (2010, section 4.2) for an introduction to test scores and family
background. Second, to keep the exposition simple, we apply years of schooling as our
measure of final educational attainment.

Our point of departure is the fact that a sibling correlation is a broad measure of
family background and neighborhood factors. To see this, consider years of schooling, S;;,

of sibling j in family i:

Sij =aq;+ bij, (1)

where the family component, a;, represents what siblings have in common, and the
sibling-specific component, bjj, denotes the effect of factors that are idiosyncratic to
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sibling j. Because the two components are orthogonal by construction, we can decompose

the schooling variance as:

cs=chitoh, (2

providing the following expression for the sibling correlation in education:

Corr(Sij,Sij) = Pgig = COV(Sij. Sij) 0§ = o&/(o 5+ of)- @)

Thus, the sibling correlation tells us what fraction of the total variance of years of
schooling is attributable to factors that siblings share. Such factors can be of many
different types, and include common genes, a common environment and the influence of
one sibling on another. A common environment in turn includes the within-family
environment as well as the neighborhood environment, including, for example, shared
school quality. Although the shared family component captures many factors, it does not
pick up all family background influences. For example, genetic traits not shared by
siblings, differential treatment of siblings and time-dependent changes in the family, as
well as neighborhood factors, will show up in the individual component, even though
they are part of the individual’s family and community background. Therefore, we must
interpret the sibling correlation as a lower bound estimate of the impact of a broad set of
family and neighborhood background factors.

How large is this lower bound in different countries? In Table 1, we have

collected a set of estimated sibling correlations for different countries. Neglecting first



correlations among twin siblings, we find that the correlations are generally quite large,
typically in the range 0.40-0.60. The estimates are typically somewhat higher in the US
than in European countries. The lowest correlations are reported for former East
Germany, where they are in the range 0.25-0.30. It is noteworthy, however, that the
correlations were low for the early cohorts born around 1930, who grew up before the
formation of the former German Democratic Republic. Further, for most countries, the
estimates have been quite constant over time. For instance, Sieben, Huinink and de Graaf
(2001) report that the decline in the Netherlands is not statistically significant. Some of
the recent estimates for the US are above 0.6, whereas those for Germany and the
Netherlands fall in between the US and Nordic estimates. For the cases with separate
estimates for brothers and sisters, there are no striking gender differences.

From these results, we conclude that a lower bound on the share of variation in
years of schooling that is attributable to common family and community background
factors is between 40% and 65%. These percentages strike us as high. How important are
the family and community factors that are not shared by siblings? We now discuss two
sources of such nonshared factors, namely nonshared genes and so called birth-order
effects.

According to standard genetic models, full biological siblings share only 50% of
their genes, and each individual obtains 100% of his or her genes from his or her parents.
Therefore, one approach would be to consider correlations among monozygotic (MZ)
twins, or identical twins, so called because they have identical genes. One could argue
that such correlations provide more reliable estimates of what we are looking for than do

correlations of nontwin siblings. However, a caveat is that MZ twins might be
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particularly affected by interactions between themselves, and that such interactions might
have no counterpart for nontwins and thus for the majority of the population. One could
therefore argue that a correlation among MZ twins represents a (potential) upper bound
on the share of variation in years of schooling that is attributable to family and
community background.

In Table 1, we report some estimates for twins. These numbers are strikingly
higher than those for the nontwins, in the range 0.70-0.76, suggesting that around 75% of
the variation in years of schooling might be due to factors in the family and the
community.

Is it likely that these correlations overstate the importance of family background
because of an interaction between MZ twins that is not representative for the majority of
the population? One way to shed some light on this issue would be to compare the
correlations among dizygotic (DZ) twins with closely spaced—separated by, say, four
years or less—full biological (but nontwin) siblings and with more widely spaced full
biological siblings. The argument is that if interaction between the siblings is an
important source of sibling similarity, we would expect higher correlations among DZ
twins than among closely spaced full biological siblings, and even lower correlations
among widely spaced siblings. Of course, other mechanisms, such as exposure to
different shocks in the family and the neighborhood, might also create such a pattern.
Nonetheless, similar correlations among these three sibling types would be suggestive of
low interaction effects.

In Table 2, we report estimated sibling correlations for these three sibling types.

For Norway and the US, we do not find any substantial differences between closely
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spaced and widely spaced siblings. This result suggests that, among nontwin siblings, it is
permanent family background factors that are shared and not time-specific ones. For
Norway, however, we find a substantial difference between closely spaced nontwin
siblings and DZ twins. This result definitely suggests that there is a more intensive
interaction between twin siblings than between siblings in general, a result that in turn
calls for care when using twins as a natural experiment in family background studies. We
return to this issue when we discuss studies regarding nature-nurture decomposition in
Section 4.1.

Yet another reason why the sibling correlation represents a lower bound estimate
of family background factors not chosen by the individual is that the correlation only
captures a common family component, which is shared by the siblings used in the
estimation of the variance components. Recent research has shown that there is also a
systematic effect of birth order; see section 4.3.2 for a longer exposition. Such an effect is
not part of the common family component that is used to compute the sibling correlations
above. Using Norwegian data on within-family variation, Black, Devereux and Salvanes
(2005a) estimate that in families with two children, the second-born child has 0.4 years
less schooling than the firstborn child and, in families with three children, the difference
between the firstborn and last-born children’s schooling is as high as 0.6 years. Booth and
Kee (2009), applying a different empirical strategy using British data, also find a
significant birth-order effect with the same pattern, although lower in magnitude. These
results demonstrate that the sibling correlations estimated above are lower bound

estimates of the full impact of family background.*

* It strikes us as an important task to extend the conventional variance-component approach underlying
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Next, we turn to intergenerational correlations in years of schooling. To show that
a sibling correlation is a broader measure of the importance of family and community
background, we start by showing the formal relationship between a sibling and an
intergenerational correlation. Because the individual component in equation (1) is
orthogonal to the family component, only the latter component can be related to parental

education. Let this relationship be:

g = ﬂsip + 7, 4)

where SP is parental years of schooling in family i, and z; denotes family factors that are

orthogonal to parental years of schooling. Inserting (4) into (1), we obtain:

Sij = ﬂsip &, ()

where e; =z, +b;, Cov(S”,e;) =0 and B is the intergenerational regression coefficient.

i i1
In the case where we standardize years of schooling in both generations, 3 is also the
intergenerational correlation coefficient. From (4), we have:

o, =0, +o;. (6)

Dividing through by &, we obtain:

estimates of sibling correlations to incorporate the role of birth-order effects.
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Thus, we find that the sibling correlation is a broader measure of the impact of family
background than (the squared) intergenerational correlation because the sibling
correlation also captures factors that are unrelated to parental schooling.

We now turn to Table 3, which contains a set of intergenerational correlations for
different countries. We see that these are in the range from 0.30 (Denmark) to 0.46 (US).
Obviously, the square of these numbers gives us the share of variance that is explained
statistically by parental schooling. Then, we obtain a range from 0.09 to 0.21. Thus,
factors that are not even correlated with parental schooling dominate among the factors
shared by siblings.

It would also be constructive to know whether the factors contributing to the high
sibling correlations are to be found initially within the family or in the characteristics of
the neighborhood where the children have grown up. Studies using an original approach
by Solon, Page and Duncan (2000) indicate that the family is the most important factor.
The approach is as follows. First, use data that identify whether individuals grew up in
the same close neighborhood without belonging to the same family. Second, estimate a
variance-component model with one component for the neighborhood and one orthogonal
component for the individual. These variance components also define a correlation
among persons growing up in the same neighborhood. The neighborhood component will
capture not only pure neighborhood effects but also the effects of the family. Because
there is presumably a tendency for advantaged families to live in advantaged
neighborhoods, the neighborhood component will be an upwardly biased estimate of true
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neighborhood effects. Thus, the neighborhood correlation is also an upward bounded
estimate of a pure neighborhood correlation. If such an upper bound on the relative
importance of neighborhood effects is low compared with a corresponding sibling
correlation, one can infer that family factors are more important than neighborhood
factors for observed sibling similarities.

In Table 4, we report results from three studies using this approach, for the US,
Norway and Sweden. All three studies reveal the same pattern, namely that the upwardly
biased neighborhood correlations are very low compared with the corresponding sibling
correlation. The relatively largest neighborhood correlation is reported for the US, where
it amounts to around 30% of the sibling correlation.

Three broad conclusions result from this section. First, something in the family
background has sizable effects on final education. Factors shared by siblings account for
at least 40% to 60% of the overall variation in years of schooling. This range is probably
a lower bound estimate because siblings share only 50% of their genes with each other,
but each individual obtains all of his or her genes from his or her parents. Further,
differential effects, such as birth-order effects, are not taken into account by the sibling
correlation approach. Such differential effects are obviously part of family background
and not chosen by the individual. Second, parental years of schooling account for only a
minor part of the factors that siblings share. Indeed, more than half of the factors that
siblings share are not even correlated with parental years of schooling. Third,
neighborhood effects account for, at most, around a third of the factors that siblings share.

This shows that we should initially look for family rather than neighborhood factors to
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explore in more detail what are the most important factors that siblings share. From now

on, we turn our focus to such family factors.

3. Theory: a taxonomy of effects

The economic literature on intergenerational transmission has emphasized the importance
of family background for children’s educational outcomes. In addition, as we have seen
from Table 3, the raw intergenerational correlation in education between parents and
children in most countries is high, with correlations varying between 0.30 and 0.50. The
intergenerational persistence is also high for other outcomes and traits such as income,
cognitive ability, being on welfare, etc. What are the main reasons or mechanisms for this
persistence in educational and other outcomes across generations?

To identify the main mechanisms for intergenerational transmission and assist in
structuring further discussion in this chapter, we sketch a model inspired by Becker and
Tomes (1986). However, first, let us briefly review the main channels for transmission in
a more descriptive way. The educational choices of children may be conditioned by
several factors that may generate intergenerational correlations in education and therefore
influence the overall intergenerational correlation in education:

1) Parents’ educational choices may directly affect their children’s choice to
enter and complete higher education; parents’ human capital raises the
marginal productivity of children’s education.

2) Parents may pass on unobserved genetic cognitive abilities along with other

genetic traits.
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3) Families’ cultural backgrounds, including unobserved factors such as risk
preferences, time preferences, and parenting skills, may affect children’s
choices.

4) Endowments, such as wealth or financial resources in general, may be passed
on and give rise to transfers or borrowing constraints.

5) Public resources and more general public investments may directly affect or
interact with parents’ education and choices.

These are all broad mechanisms that have different implications for economic policies.
Some of these channels can be affected by economic policies, whereas others cannot, and
much emphasis has been placed on this distinction lately. The economics literature
focuses on the role of parental education as the causal effect; thus, the role of human
capital investments is central. However, if the correlation in education across generations
is driven by a difference in inherited cognitive abilities, there is less room for economic
policies, such as investments in expanding the education system. On the other hand,
health policies targeting children at an early stage may be a promising approach to
eliminating factors generated by genetics. Yet again, if financial constraints are the
obstacle preventing children from poor economic or cultural backgrounds from reaping
the economic and nonpecuniary gains from education, then subsidies to attend university
or even easier access to high school and university will weaken the intergenerational
transmission of education.

A small sketch of a model in line with Becker and Tomes (1986), Caucutt and

Lochner (2008), Checchi (2006, ch. 7) and Lochner (2009) will be helpful in identifying

more carefully these different channels of persistence. The starting point is an
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overlapping-generations model, where parents are interested in developing their own
current consumption and their offspring’s human capital by investing in their schooling.
In addition, parents may borrow or save in the form of debts or bequests for their
children. Thus, parents may transfer resources to the next generation through bequests. In
line with the informal discussion of mechanisms for transmission of schooling over

generations, let the production function for a child’s human capital, H®, be:

HE¢ = f(H?, A, §°), 8

where HP is parental human capital, A® is the child’s ability endowment that the child is
born with and S° is the years of schooling. It is important to note that we assume that the
abilities of parents and children are correlated, and that parents’ human capital and the

child’s ability both increase the productivity of going to school:

d2f/0SCOHP > 0; 92f/SCHAC > 0. )

Given these assumptions about the interaction effects in the offspring’s human capital
production, the implications for parental investments are as follows: 1) given investment
at any level, a child produces more human capital if his or her parents’ schooling is
higher or the child’s ability is higher; and 2) more able children with more educated
parents invest more in schooling. Hence, this assumes that parents’ education has a direct
effect on their children’s productivity of investing and thus on how much children invest

in human capital. For instance, expanding the parents’ education levels through education
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reforms will have a spillover effect on their children’s education levels. Note that Becker
and Tomes (1986) assume that df/dH" = 0.

The optimization problem, where parents allocate resources to their current
consumption, CP, and to their offspring’s utility in terms of investments in human capital

and bequests (W°), is as follows:

MAX U — [(J(CP) + aV (HS, W©)] s.t. (10)

wPpP,HC

We¢=1+r)(WP+HP —CP —yS°) > —-X HE = f(HC, A°,S°).

The optimal solution for an unconstrained family is to invest in the offspring’s schooling
up to the point where the marginal value of the investment is equalized across
generations. Where parents are not constrained by—and children’s human capital
investment does not depend on—parental wealth or earnings, there are two reasons or
mechanisms for a positive correlation in schooling across generations:

1) abilities are correlated across generations and they raise schooling for both parents

and children; and
2) parents’ human capital has a direct effect on their children’s schooling because it

directly affects how productive the children are in terms of schooling.
Translated to the nature—nurture framework, the first channel is very mechanical

and the talent in this sense comes from nature. In the Becker and Tomes (1986) model,

this is the only mechanism. Because we allow for a direct effect of parents’ human capital
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on the offspring’s productivity in schooling, there is also another route for parental
influence on the next generation’s schooling.

Allowing for budget constraints, parents have to trade off their own consumption
against investment in their children’s consumption (Becker and Tomes, 1986). In this
case, the wealth-constrained families—which are correlated with the low-education
parents—may underinvest in their children’s education. This implies that bright children
from a poor, low-education background will invest too little in schooling. Families that
are not wealth constrained will not underinvest. This therefore is a third channel for an
observed intergenerational persistence in education, driven by the persistence among the
low-education and low-income group.

A question that is connected to the effect of budget-constrained parents and that
has been the focus of recent research is how parents are budget constrained. Is it the case
that parents cannot afford to send their children to university because of budget
limitations, or is it the case that children from low-income and -education families are not
well prepared to attend university because of budget constraints impacting upon them
much earlier than when they apply for university? This question is connected to the more
general question of the timing of parents’ investment in their children and has been the
focus of many recent studies both theoretically and in empirical research (Cunha,
Heckman, Lochner and Masterov, 2007; Cunha and Heckman, 2007). Therefore, not only
parental investment per se but also the timing of investment is a channel for
intergenerational persistence in education patterns.

As mentioned, other channels provide possible explanations for the observed

intergenerational correlation. As we argued in Section 2, the sibling correlations are large
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and intergenerational correlation is only a fraction of the total effect of family
background. One important part of interhousehold differences could be preferences for
patience and risk aversion, which also affect schooling decisions for both parents and
children (see Becker and Mulligan, 1997).

Further, a broader set of cultural influences on parents may be important and may
be transferred to children. For instance, the fact that parents with higher education may be
more aware of the value of the pecuniary and nonpecuniary advantages of education may
mean that they put more pressure on their children to achieve more, or that they simply
provide this necessary information to their children. Another example is that parenting
skills more broadly that are obviously not genetic may be inherited within families across
generations. A third example is that more educated parents are more aware of quality
differences in primary and secondary schools, and may be more informed when choosing
an area in which to live. This choice obviously is also influenced by parental economic
resources. This type of selection of residential areas that are correlated with school
quality, and the impact on whom the families interact with as peers, may lead to
segregation, which may provide advantages in preparing children for schooling later. This
type of preference, as well as skills preferences, may be correlated with the parents’
education; of course, these preferences may in fact be influenced directly by education,
but they may also be quite independent of education.

There may of course also be direct and indirect effects of public policy on the
intergenerational relationship in education. In connection to the present model, in relation
to budget constraints, parents will be affected both by the costs of schooling and by its

benefits when deciding how much to invest in their children’s education. Policies to
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lower the costs for university entry, for instance—which, in many countries, is a decision
within the realm of local or central governments—affect the intergenerational persistence
because lower entry costs increase the probability of attending higher education. Another
route by which public policy can affect the intergenerational persistence in education is
through the interplay with educational choices. For instance, if more educated parents are
better informed about the benefits and quality of education, and there exist different
tracks or different qualities of universities, policies towards strengthening (weakening)
tracking would increase (decrease) educational persistence. It is not only education
policies per se that are relevant. For instance, because the timing of parental investment
seems to be very important, policies connected to families are also relevant, such as
preschool programs, maternity leave and other early invention policies such as “the no
child left behind” program in the US. Clearly, these types of programs have the potential
to prepare children better for their later educational choices, depending on the alternatives
they have available. In addition, different effects are expected depending on the age of
the child and on whether he or she stays at home with his or her parents or attends day
care during the preschool period.

In sum, a person’s educational choices depend in general on his or her unobserved
abilities or talent, the parents’ abilities and education, the family cultural background and
preferences, family financial resources and public resources. Most of these factors exhibit
intertemporal and intergenerational persistence and many of them are interrelated. A
simple (and linear) version of the following equation is often used when estimating

intergenerational transmission of education:
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§¢ = f(S™, ST, AP, fP, XP), (11)

where a child’s education, S, depends on both the mother’s and the father’s education,
S™and S', respectively, parent’s unobserved ability inherited by the child , A°,
unobserved ability, parental child rearing skills as well as on unobserved preferences for
risk and time, f*, as well as parental observed resources such as wealth and income, XP.
Public policies in terms of all types of preschool and school policies that alter the relative
costs of education also influence educational choices.

To a large extent, the factors that influence a person’s educational choice, and
thus the persistence of education across generations, will determine the structure of the
rest of this chapter. We start by discussing more directly how nature and nurture affect a
child’s educational choices, and then provide an overview of the empirical literature from

which a linear version of the child’s educational choice function is estimated.

4. How the family affects the child

4.1. Nature and nurture

Parents obviously influence their children’s school performance by transferring their
genes to the children, but they also influence them directly them, via, for example, their
parenting practices and the type of schools to which they send their children. It is
common to talk about “nature” (genetic) and “nurture” (environmental transmission) as
two broad categories of transmission mechanisms. Statements about the relative
importance of nature and nurture are common in everyday discussions and there is a

stream of research reports with such results. Although there are skeptics who doubt that
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there is much to learn from such decompositions, there seems to be a perennial interest in
learning about the relative importance of transmission via nature and nurture in outcomes
such as educational attainment.”

One research approach, which has its roots in quantitative genetics, uses
correlations among relatives with different genetic and environmental connectedness to
infer the relative importance of nature and nurture for the outcome of interest. In this
section, we first describe this approach and report some of the results concerning
schooling. We then continue with results from a more recent regression-based approach
that has become increasingly popular in the social sciences.

Consider the following very simple model of educational attainment:

S=g9G+eE+ul (12)

where S denotes years of schooling, G denotes genetic factors, E denotes environmental
factors that are shared between siblings, U denotes individual factors not shared by
siblings and thus not correlated with either G or E, and g, e and u are the corresponding
factor loadings. This model is very simple with its additive structure that rules out causal
interaction effects between G and E. If we add the even stronger assumption that G and E
are uncorrelated, we obtain the much-discussed decomposition of the variation in S into
nature and nurture components. This decomposition is more transparent when S, G, E and

U are all standardized to have a mean of zero and a variance of one. Then, we obtain:

® Goldberger (1979) offers a well-known and strong critique of the nature—nurture decomposition.
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var(§) = 1= g? + e? + u? (13)

With information about the schooling correlation among certain family members, it is
possible to infer the components of equation (2). For example, the correlation between
MZ twins, who have the same genes and are likely to share as many environmental
factors as any siblings, gives us g® + e?, because for them Corr (G,G’) = Corr (E, E’) =
1. For DZ twins, we can follow common genetic models and assume that half of their
genes are shared, so Corr (G, G’) = 0.5, and that their environmental influences are fully
shared, giving us Corr (E, E’) = 1, and thus Corr (S, $°) = 0.5g° + €. These two sibling
correlations therefore identify g® and e%. A model that uses these strong assumptions is
the prototypical model in much research on the influence of nature and nurture. As a
matter of fact, we can now use the MZ and DZ correlations in Tables 1 and 2 to illustrate
this approach. The Australian MZ and DZ estimates imply that g> = 0.60, e = 0.10 and
u? = 0.30, whereas the Swedish estimates imply that g° = 0.42, e = 0.34 and u® = 0.24.

With the same assumptions, it would be possible to identify these same
components by using information on correlations among full (nontwin) siblings and half
siblings who have been reared together. For full siblings, we have Corr (S, S°) = 0.5¢° +
e?, and for half siblings reared together, we have Corr (S, S’) = 0.25g° + €.

In addition, it is possible to estimate g* separately from a correlation between
identical twins who have been reared in different environments if we are willing to
assume that these environments are independent and that the twin siblings were separated

immediately after birth.® Such twin pairs are very rare. Even with a reasonable sample,

® Indeed, the concepts prebirth and posthirth are more appropriate because, in these studies, there is no way
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one could strongly doubt that the necessary assumptions would be fulfilled. In a similar
fashion, e? could be estimated using a correlation between adopted siblings who share
only the same environment. Such sibling pairs are also rare and generally have not shared
the same environment throughout their whole childhoods.

With information about estimates based on several sibling types, the underlying
model becomes over-identified. In such cases, the typical approach is to choose the
parameters that minimize the sum of squared errors between the sample moments and the
fitted values of the sample moments. With estimates of more sibling types (or other
family relationships), it is also possible to extend the model and make it more realistic.

Bjorklund, Jantti and Solon (2005) use nine different sibling types: MZ twins, DZ
twins, full siblings and half siblings, with all four of these types split into those siblings
reared together and those reared apart, and adoptive siblings. All of the sibling types are
derived from Swedish register data, including a representative sample of same-sex twins
with zygosity information. Their outcome variable is long-run earnings, but the results
are likely to be relevant for schooling as well. With nine sibling types at their disposal,
they are able to test the assumptions of the underlying prototypical model; it was clearly
rejected by the data. Of the more general models that impose weaker assumptions, they
first show that the data did not reject the assumption of common genetic models that full
biological siblings share 50% of their genes and half siblings share 25%. More
surprisingly, when they allowed G and E to be correlated, and thus treated Corr (G, E) as
a parameter to be estimated, they found that this parameter was insignificant and did not

lead to a nonrejected model. It is not possible to allocate such a variance component to

to separate pure genetic effects from environmental effects in the womb and during delivery.
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either nature or nurture because it belongs to both. The only model not rejected by the
data was one that allowed a different degree of shared environments for reared-together
MZ and DZ twins and allowed the environments of siblings reared apart to be correlated.
Using that model, Bjérklund, Jantti and Solon estimate that g> = 0.20 and e = 0.16 for
brothers, whereas for sisters, the estimates were g° = 0.13 and e? = 0.18, suggesting that
approximately equal importance should be assigned to genetic factors and shared
environments as determinants of earnings. By contrast, the prototypical model yielded
estimates of g? = 0.28 and e® = 0.04 for brothers and g* = 0.25 and e? = 0.01 for sisters.
In recent work, Cesarini (2010) follows and extends this approach with Swedish
register data for men. He estimates variance components of alternative models using
seven sibling types; he excludes MZ- and DZ-twins reared apart, which in Bjorklund,
Jantti and Solon had low weights due to small sample size. From our point of view, it is
especially relevant that Cesarini not only considers income as outcome variable but also
years of schooling, cognitive skills and non-cognitive skills. For income, his results are
quite similar to the previous ones, namely that g clearly dominates e? with the
prototypical model but that the two components are more similar when more flexible
assumptions are made about the degree of shared of environment. For years of schooling,
however, the results are different in two respects. First, the correlations are generally
stronger, suggesting a more important role of family background for schooling than for
income. Second, all models suggest that nature is more important than nurture; for
example a model in which the degree of genetic relatedness is estimated without any
restrictions and nontwins reared together are allowed to share less environment that twins

not are not constrained most models g is estimated to 0.49 and e? to 0.21.
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While Cesarini’s results suggest that the genetic contribution to schooling
inequality dominates the contribution of shared environment for MZ-twins (and other
sibling types), our interpretation of these studies is that even the extended models rely on
very strong assumptions and that the results generally are quite sensitive to these
assumptions. Thus, much the results must be interpreted with great care.Another
approach to examining the relative importance of nature and nurture is to start out with an
intergenerational association between the educational attainment of parents and children,
and make a distinction between biological parents, who transfer nature, and adoptive
parents, who transfer nurture. This is a quite transparent approach, but it focuses only on
the observed parental characteristics, which (as we saw in Section 2) account only for
some 30% to 40% of factors shared by siblings. The variance-decomposition approach,
however, focuses on factors shared by siblings, irrespective of whether they are observed
factors.

In Table 5, we report estimates from this approach in recent studies by Plug
(2004), Bjérklund, Lindahl and Plug (2006) and Sacerdote (2007).” Each column in the
table reports results from two separate regressions of own birth and adoptive children.
Bjorklund, Lindahl and Plug use Swedish register data on adopted children and their
biological and adoptive parents to estimate models with both types of parents. For fathers,
they find that the coefficients for the biological father and the adoptive father are
significant and of equal magnitude. For mothers, both coefficients are also positive and

significant, but the one for the biological mother is larger. Strikingly, for both fathers and

" See Scarr and Weinberg (1978), Sacerdote (2002) and Plug and Vijverberg (2003) for seminal
contributions and Bjérklund, Jantti and Solon (2007) for more analysis along these lines.
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mothers, the sum of the two coefficients is very close to the coefficient in regressions on
families with own birth children.

In this comparison among parental variables, all are positive and generally
significant and of about the same magnitude. Bjorklund, Lindahl and Plug (2006) also
include interactions between adoptive and biological parents. The interactions are
positive and significantly different from zero for mothers, but close to zero with very
small standard errors for fathers. In this regression framework, as well as in the variance-
decomposition framework discussed above, interaction effects imply that a
straightforward decomposition into “nature” and “nurture” is not possible. Sacerdote’s
(2007) results are relevant here. When he estimates separate intergenerational income
coefficients for adopted and biological children in the same families, he obtains
coefficients for adopted children that are about two-thirds of those for biological children.

What overall conclusions can be drawn from this research? Nature (or prebirth)
factors and nurture (or postbirth) factors each account for at least one-third of the family
associations. This holds both when the family background’s share is assessed using
sibling correlations and when it is measured using regression coefficients for biological
and rearing parents’ income or education. Therefore, any comprehensive theory for the
impact of family background must incorporate both nature and nurture components. Any
theory that focuses on only one of these will be incomplete. The conclusion about the
substantive importance of both types of factors is reinforced by the possible presence of
interactions between nature and nurture. It does not follow that policies can only affect

the part of the family correlation that is associated with nurture. Most likely, different
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types of policies are needed to affect different sources of the family background impacts.

Identifying these policies requires a quite different type of analysis.

4.2 The causal effect of parental education levels on their offspring

There is now a growing literature attempting to identify the causal effect of parental
education on children’s education, as well as on other adult outcomes. The question is
whether higher parental education causally affects their children’s own education, or
whether there are other confounding factors, such as genetic or other prebirth effects that
create the strong cross-sectional relationship between parents and children. Basically, this
very recent literature estimates a linear version of equation (11), where the focus is on
using different natural experiments to tease out the causal effect of parental education, as
opposed to other factors, in explaining the offspring’s education. More precisely, this
literature examines what the effect of parental education per se is in explaining children’s
schooling. Here, we summarize and discuss the recent approaches and results in this
literature.

The recent literature has taken three approaches to identifying the
intergenerational transmission of human capital by examining twins as parents, adoptees
and instrumental variables.? To help interpret the results from these three approaches,
first we present the framework being used and then point out what the differences in

approach may tell us about what is measured. We then summarize the results.

8 There is also a small literature on the structural estimation of the intergenerational transmission of
education; see Belzil and Hansen (2003).
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4.2.1 Framework

We start by presenting a generic reduced form intergenerational mobility model (see, for
instance, Behrman and Rosenzweig, 2002) for educational achievement, where both
parents potentially contribute to their children’s outcomes. A linear version of equation
(11) is used where we are more explicit how split the inheritable unobserved factors in

two parts :

SC - 6‘15171 + 525f + Flhm +Alfm + thmf + AIfo + pX + EC (14)

Here, S° is the educational achievement of child and S™ and S' represent the education of
the mother and the father, respectively. The hs are the unobserved heritable endowments
of both parents, whereas the fs represent the unobserved talents for child-rearing and
parental skills. X is a vector of observed family-specific variables, such as family income,
age of mother at birth, grandparents’ education (to capture, for instance, inborn child-
rearing skills of the parents), as well as child-specific demographic variables such as
gender and year of birth. The &; parameters reflect the effects of parental schooling on
children’s schooling, conditioned on other observed family characteristics (from X),
unobserved child-rearing abilities and heritable endowments. However, in general, we
cannot assume that the parents’ schooling levels are independent of heritable
endowments, child-rearing endowments and assortative mating. Indeed, we would expect
that parents’ education is positively correlated with heritable endowments, child-rearing
endowments and assortative mating. Note also the difference here between the

descriptive intergenerational correlations reported in Section 2 capture the total
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correlation between offspring’s and parents’ education, the causal effect as well as the
impact of the omitted variables that are specified in (1). Three different strategies are
used in the literature to identify the causal effect of parental education on children’s

education. We now turn to a discussion of these strategies.

4.2.2 Adopted children

Using adopted children provides an experiment based on children who do not grow up
with their biological parents and adds the assumption that the children are randomly
allocated to their nonbiological parents. Thus, within the sample of rearing parents and
adopted children, there is no association between unobservable heritable endowments of

parents and their adopted children (I, =", =0). Thus, equation (1) is reduced to:

S€ = 8,S™ + 8,8T + +A1f™ + Apof T+ pX + €, (15)

where the confounding genetic effects in (1) are eliminated. Compared to equation (2),
we see that the inborn child-rearing endowments for both parents remain. There are
reasons to believe that these will provide an upward bias because of a positive correlation
between the mother’s education and child-rearing endowments, and because of
assortative mating. In addition, notice that using adoptees hinges on the assumption of
random allocation of children to nonbiological parents, i.e., that the parents adopting
children are not a strongly selected group of parents compared with the rest of the

population. Further, it is expected that the age of the adopted child matters, as does
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whether the adopted child is foreign born and or from the same country as the parents.

These conditions will differ across studies.

4.2.3 Twins as parents

Another strategy is to use the difference in educational attainment for children born to
twin mothers (or fathers) and, in that respect, assess differences between children with (at
least partly) the same heritable endowments. Taking the difference between the children

of twin mothers, we obtain9:

ASC = 5;AS™ + 5,AS + pAX + As€ (16)

This equation can be estimated separately for twin fathers and twin mothers. In
the case of MZ twin mothers, Ah™ = 0. More generally, the effects both of genetic
factors and of unobserved child-rearing endowments shared by twin sisters are eliminated
by studying the difference between cousins with twin mothers. If fraternal twins are used
instead of MZ twins, the genetic difference between the twins is likely to contribute to a
nonzero correlation between differences of h and S. This may introduce an upward bias in
the estimation of &;. Moreover, assortative mating may cause a correlation between the
within-mothers’ schooling differences and the unobserved endowments of the fathers.
However, because assortative mating in education is likely to be positive, and we expect

that heritable and nonheritable endowments are correlated, the inclusion of fathers’

9 This approach in economics follows the children of twins (COT) tradition in behavioral genetics
(D’Onfro, 2005)
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education levels may pick up at least some of the parts of h and f that are not differenced
out.

Several issues arise with this approach if important assumptions are not met.
Because the educational choices of the twin parents have to be different in order to
identify parameters using this approach, the educational choices may not be random as is
assumed. In this case, with unobserved heterogeneity between twins even if Ah™ = 0, it
is commonly argued that family (grandparent) fixed effects estimates, such as those in
equation (16), do not necessarily reduce the bias as long as some nonrandom unobserved
heterogeneity remains (Griliches, 1979; Bound and Solon, 1999). For instance, this
nonrandomness in schooling choice for twins could come about through differences in f
in our model if twins are treated differently by parents or if they are different by birth.
For instance, Behrman and Rosenzweig (2004) argue that this type of heterogeneity can
be explained by birth weight differences within MZ twins in the US; this is also
supported by Black, Devereux and Salvanes (2007a) using MZ twins for Norway.
Measurement error introduces another possible problem when it comes to estimating a
within-family fixed effects model. If misrepresentation of parental education is a serious
problem in our analysis, it is well known that the attenuation bias from the classical
measurement error in the variable on the right-hand side of the equation is inflated in
fixed effects estimators, simply because noise constitutes a larger share of the observed
schooling variation.™ In fact, if the measurement error is corrected for by using an 1V
estimator for differences between twins, the ability bias in the IV may be exacerbated, as

discussed thoroughly in Neumark (1999).

19If classical measurement errors are positively correlated within families (i.e., between siblings), the
attenuation bias using fixed effects may not exceed that from OLS.
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4.2.4 Natural experiments
The third approach to identifying causal effects is to use exogenous variations in parents’
education as a natural experiment. For the case of the impact of mother’s education we

have:

S™=@Z+ ¢pX + v, (17a)

S¢ = 5,S™+ ¢X + ¢, (17b)

where Z is the instrument used to identify the mother’s education. Thus, we are
attempting to isolate the pure effect of the mother’s education on the child’s education
and control for unobserved factors. In the literature, mandatory education reforms for
mothers and/or fathers have been used. Again, the same issue of assortative mating holds.
In addition, the group most influenced by the mandatory school reforms that have
extended education, is most likely at the bottom of the educational distribution. Most

notably this implies that the results must be interpreted as local average treatment effects.

4.2.5 Discussion of results

In the light of the general framework, we now present the more recent contributions for
the three different specifications. In addition, we present results from two papers where
two or three different approaches are used with the same data set, in order to assess
differences across methodologies. In addition to inherent differences across

specifications, as we have discussed, other issues exist when comparing results on

35



intergenerational persistence across studies. For instance, there are differences in the
studies in terms of whether the year of birth of the children and parents are included in
order to control for trends in educational attendance over time. In addition, some studies
control for the grandparents’ educational background in order to control as much as
possible for persistence in inborn child-rearing skills. More important, though, in terms of
the effect on estimated intergenerational education parameters, is whether the spouse’s
education is included in order to control for the effect of assortative mating in education.
The thought or policy experiments being conducted influence whether the spouse’s
education is included. For instance, in an equation of the effect of the mother’s education
on the child’s education where the spouse’s education is included, one can obtain the
answer to the question of whether the mother’s education affects a child’s education
when assortative mating in education is controlled for. This experiment answers the
question of whether it helps to increase a mother’s education in order to increase a child’s
educational performance. If the spouse’s education is not included, the experiment
answers whether parental education increases a child’s educational outcome, independent
of whether the mechanism also operates through assortative mating. Both questions are
relevant, but it is important to distinguish between them because the results sometimes
differ substantially. Another issue is, of course, which data set (country and number of
observations) and time period are used in the study, as there may be differences in
patterns across countries or across cohorts. Finally, different educational outcomes are
being used in the studies.

In Table 6, we summarize the main results by identification strategy, and indicate

the data period and data source, zygosity of twins, and other characteristics of the data set
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and specifications. More specifically, we indicate in a separate column whether
assortative mating was controlled for. We start by presenting the results for studies using
parents who are twins, reporting separate results for mothers and fathers who are twins.
We present both cross-sectional results and within-parental-twin estimates. All five
studies for which we present results—two from the US using the same data set and three
from different Nordic countries—show a strong persistence in education across
generations, as can be seen from the cross-sectional results. The intergenerational
persistence is estimated to be higher in the US than in Scandinavia, and it is also
somewhat higher when a child’s education is measured by his or her grades at the end of
lower secondary school, compared with his or her completed education. One of the first
papers to do this was Behrman and Rosenzweig (2002), who use data on pairs of identical
twin parents to eliminate confounding genetic effects. Despite observing a positive
correlation between the mother’s education and the child’s education, the authors find no
effect between the mother’s schooling and the child’s schooling once one looks within
female MZ twin pairs, thereby differencing out any genetic factors that influence
children’s schooling. The analogous fixed effects exercise using male MZ twin pairs
gives coefficients for the father’s education that are about the same size as the OLS
estimates. Results that do and do not control for assortative mating are presented, and do
not differ greatly for this specification. Antonovics and Goldberger (2005) question these
results and suggest that the findings are somewhat sensitive to the coding and sampling of
the data. As we can see from Table 1, the results do not really differ from Behrman and
Rosenzweig’s results; both indicate a positive effect of the father’s education and no

effect from the mother’s education. The three papers using data from Sweden, Denmark
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and Norway do partly resemble the US studies, but there are some differences. Holmlund,
Lindahl and Plug (2008), studying DZ twins for mothers and fathers, find no effect of the
mother’s education on child outcomes when controlling for assortative mating, but they
do find a positive effect of mother’s education without this control (one-fourth of the
effect from the OLS results). For the twin fathers’ sample, they do find an effect of
father’s education (about one-half of the effect of the correlation). Bingley, Christensen
and Myrup Jensen (2009) studied identical twins (as well as DZ twins) from the Danish
Twins registry and several outcomes, such as grade point average (GPA) at the end of
lower secondary school and completed education at 30 years of age (the latter results not
presented). Their results show no effect of mother’s education on the GPA in ninth grade
or on years of completed education (the latter effect is positive for parental cohorts born
after 1945). Father’s education is shown to have a significantly negative impact on
children’s GPAs, whereas it has a positive effect on years of education (although this is
reversed for parental cohorts born after 1945, which show no effect of father’s education
on children’s education). Further, when using DZ twins (not reported here), Bingley,
Christensen and Myrup Jensen find a positive effect of mother’s education on both
educational outcomes (about half the size of the OLS results). Heegeland, Kirkebgen,
Raaum and Salvanes (2010) use DZ twin data from Norway with GPAs at the end of
lower secondary school. With the same outcome and the same cohorts, these results are
directly comparable to those of Bingley et al. (2009). For mother’s education, there is no
effect on children’s education when using within twin mothers, independent of whether
spouse’s education is controlled for. This result resembles the previous papers, except for

Bingley et al. for DZ twins. For fathers, the effect is about one-third of the OLS results
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but is not significant. Nonlinear effects are not found to be very important in these
studies. For instance, Haegeland et al. test whether their results indicating no effect of
mother’s schooling are the result of power couples, such as parents who are both medical
doctors. They find not support for this. They do not find any support for the theory that
higher educated mothers who work more have a weaker effect on their children’s
education. This is supported by the literature for time use data, where the international
finding is that more educated mothers spend more time with their children (Guryan, Hurst
and Kearney, 2008).

Dearden, Machin and Reed (1997), Sacerdote (2002) and Plug (2004) were the
first studies to use (small) data sets of adoptees to control for heritable effects. They
report results when estimating the impact of parental education on adoptee children’s
education and compare it to own birth children (or to other nonadoptee samples of
parents/children). If children are randomly placed with adoptive parents, the relationship
between parental education and child education cannot simply reflect genetic factors.
They all find a positive coefficient for father’s education for the adoptees and the
coefficient falls only slightly below the cross-sectional effect for own children. Sacerdote
(2002) and Plug (2004) find a strong positive effect for mother’s education, although
their coefficients are reduced to about one-half of the comparison groups of own
children. Unfortunately, the sample sizes are quite tiny, especially for Dearden, Machin
and Reed (1997) and Sacerdote (2002). Using a larger sample of Korean children adopted
in the US, Sacerdote (2007) finds that the effect of mother’s education on the adopted
child’s education remains important and is estimated to be about one-third of the effect

for the comparison group. Bjorklund, Lindahl and Plug (2006) use Swedish adoptees
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placed in the years 1962-1966, and find a positive effect of adoptive fathers’ education
on their children’s education, but the effect of adoptive mothers falls to between one-fifth
and one-fourth of the own-children effect. The effect of mother’s education becomes
really small when assortative mating is controlled for. Holmlund, Lindahl and Plug
(2008) use both foreign-born and Swedish-born adoptees. For the Swedish-born adoptees,
they find very similar effects as in Bjgrklund. Lindahl, and Plug (2006). It is notable that
the effect of mother’s education disappears when spouse’s education is included. For
foreign-born adoptees, the effect of parents’ years of schooling on children’s years of
schooling is found to be much smaller than has been found in previous studies. When
spouse’s education is included, the effect is zero. The authors also test the effect using a
small sample of Korean adoptees, as in Sacerdote (2007), but the sample is too small to
provide any significant result. Heegeland et al. use a sample of Korean adoptees in
Norway and find significant effects of mother’s education, even when spouse’s education
is included, amounting to about one-third of the size of the comparison group. For
father’s education, the effect is about the same, but it vanishes when spouse’s education
is included. Taken together, using the large data-register-based data sets for adopted
children from the Nordic countries, the effect of parental education on children’s
education is relatively small compared with the earlier studies from the US and UK using
much smaller samples. The age at which children are adopted is found to be important in
several of these studies, and Bjgrklund, Lindahl and Plug (2006) find that selection is
important when using information on education for both biological and adoptee parents

for Swedish-born adopted children.
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The third strategy attempting to identify the causal effect of parental education on
their offspring’s education is the instrumental variables approach. Black, Devereux and
Salvanes (2005b) focus on a mandatory school reform that took place over a 10-year
period in Norway, where the reform was adopted at different years in different
municipalities. In this way, the reform had the character of a social experiment that the
authors use, in addition to municipality and cohort fixed effects, to identify the causal
effect of parental education on the children’s education. They find a positive causal effect
of the father’s education and no effect of the mother’s education on their offspring’s
educational attainment.

Chevalier (2003) and Oreopoulos, Page and Stevens (2006) use changes in
compulsory schooling laws to identify the effect of parental education on children’s
educational outcomes. Chevalier uses a change in the compulsory schooling laws in
Britain in 1957 and finds a large positive effect of a mother’s education on her child’s
education, but no significant effect of paternal education. However, this paper suffers
from the fact that the legislation was implemented nationwide; as a result, the identifying
variation in parental education arises both from secular trends in education and from the
one-off change in the law. Ignoring the existence of cohort effects may be a particular
problem in this context, as less-educated individuals are more likely to have children
while young and, therefore, in a sample of individuals with children of a certain age,
older individuals are likely to have more education. Oreopoulos, Page and Stevens (2006)
use compulsory schooling legislation in the US, which occurred in different states at

different times, to identify the effect of parents’ educational attainment on children’s
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educational attainment. They find that increasing the education of either parent has a
significantly negative effect on the probability that a child will repeat a grade.

Carneiro, Meghir and Parey (2007) use different instruments for the cost of
schooling—for example, the distance to college in the US—to assess the effect of
parental education on their children’s math and reading scores, as well as grade
repetition. They find a positive effect of both parents’ education for their children’s math
and reading scores at age eight, but no effect of mother’s education on children’s reading
scores when children were 12-14 years. They find a positive effect of a reduction in
grade repetition. McNally and Maurin (2008) use the change in the qualification level
required for acceptance to universities in France in 1968, which occurred as a
consequence of the student revolt in May, to identify the effect of parental education on
their children. They find that an increase in parental education reduced grade repetition
for the children. Page (2006) uses the US Gl Bill for Veterans from World War |1 to
identify the effect of paternal education on children’s education and finds a positive
effect. Holmlund, Lindahl and Plug (2008) find results very much in line with Black,
Devereux and Salvanes (2005a) when they use a very similar Swedish mandatory
education reform that took place 10 years before the Norwegian one. The study is also
consistent with the small effects found when using education reforms as an instrument for
education, although Black, Devereux and Salvanes (2005a) find an effect of mother’s

education on attainment among sons and no effect of father’s schooling.

4.2.6 Comparison across methods
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In sum, all of the three approaches that attempt to identify the causal effect of parental
education on their offspring’s education find effects, although the strength of the effects
differ across methodologies and countries and to some extent across . As we have seen, in
general, the adoption approach measures the largest effects; up to one-half of the
intergenerational correlation can be identified as causal. The twins-as-parents and 1V
approaches tend to yield weaker causal effects, particularly in regard to mother’s
education .

The recent papers by Holmlund, Lindahl and Plug (2008) and Hageland,
Kirkebgen, Raaum and Salvanes (2010) illustrate the findings across methodologies by
using many complete cohorts of parents and children for Norway and Sweden and
comparing methodologies across the same data sets. Devereux, Black and Salvanes
(2005a) present results for the third strategy for Norway. The twins-as-parents and
adoptees approaches arrive at similar results for both countries, but with differences
across the methods, which are also reflected in the previous literature.

Although there is a strong intergenerational correlation in schooling in Norway,
even when controlling for a rich set of family background variables, including assortative
mating, the effect of mother’s education on children’s education disappears when using
the twins-as-mothers strategy, whereas using the twins-as-fathers strategy, the father’s
schooling is weaker but remains important. In the Swedish case, the result of mother’s
schooling is still important (about one-fourth of the cross-sectional results) when
assortative mating is not controlled for, but disappear when assortative mating is
conditioned out. These results are also very similar for the IV-approach. When restricting

the samples of adopted children, both studies find a statistically significant effect of
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mother’s education, but no effect for father’s education. Thus, these results are in line
with the evidence from the literature that different identification strategies matter, even
when holding the country and period constant. It is also expected a priori that these two
strategies will provide different results because they represent two ways of controlling for
inherit ability differences. The twin strategy assumes that both unobserved inherited
endowments and child-rearing endowments are differenced out, whereas the adopted
children approach controls only for unobserved inherited endowments. In addition, the
adoptees specification may suffer from nonrandom selection since there is a tendency that
adoptee parents are have higher education than in the rest of the population and other
unobservables relevant for parenting skills be correlated with education and may not be
controlled for.

Measuring the causal effect of education is literature which is still new, and there
is need for new studies to attempt to understand the results. For instance, in general the
causal effect of mother’s education on children’s education is much than the correlation
in education. In order to attempt to understand this result, the Norwegian study using
twins and adoptees tested whether the fact that mothers with a higher education work
more may explain the results of no or small effects of mother’s education. They find no
significant effect for this. This result is supported by time use studies showing that

mothers with a higher education spend more time with their children.

4.3 Money and time as parental inputs
As Section 2 makes clear, family background is by far the most important factor

explaining children’s educational outcomes. However, it is also relatively clear that
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parental education cannot explain all of children’s educational outcomes. On balance,
parental schooling in itself is important, but other factors in the socioeconomic
environment partly correlated with parental schooling are also important. The child
development literature has focused on the broader effect of the childhood environment in
general—including the prenatal environment for children—and outcomes for children.
This literature focuses on other resources such as parental income, the timing of income
and the time use of parents. The emphasis in this literature is that there is a difference in
children’s outcomes as a result of growing up in different families (by parental education
level, etc.) because parents to invest differently in their children in terms of time and
resources. Parents may invest differently across their children (gender differences/birth
order) as well as in how many children they decide to have, thereby perhaps trading off
quality for quantity. As these investments in time and money in children are correlated
with education, they are reasons for—and will enforce—persistence in education across
generations.

We provide an overview of some of this literature, focusing on particular aspects,
without intending to provide a complete picture (see Almond and Currie, 2010, and
Conti, Heckman and Zanolini, 2009, for recent and extensive overviews of this literature

on early investment in human capital and children’s outcomes).

4.3.1 Early learning: critical periods and dynamic complementarities
The recent literature provides reasons to expect that the timing of parents’ investment in
children will have an effect on the children’s adult outcomes, independent of the level of

investment. First, a wealth of evidence has documented differential accumulation of
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various skills across the lifetime of children (Heckman, 2006; Knudsen, Heckman,
Cameron and Shonkoff, 2006; Cunha and Heckman, 2007; Heckman and Masterov,
2007). For instance, Cunha and Heckman (2007) note the presence of critical periods for
investment in the development of certain skills. They note that the improvement of 1Q
and the aptitude to learn a language are stronger early on in life, although humans are
able to develop and improve their vocabulary into their adulthood. This means that we
may expect to find heterogeneity in the effect of income across the lifetime of the child.
Further, a paper by Carneiro and Heckman (2003) distinguishes between short-term and
long-term credit constraints that influence optimal investment in child human capital.
They argue that the short-term income constraints facing parents at the time of their
child’s potential enrolment in college have no significant effect on child enrolment once
the longer-term constraints are controlled for. Such long-term constraints are defined
broadly in terms of family background characteristics, for example the parents’ education
level, their age at the birth of the first child and other indicators of socioeconomic status
that are fixed across the child’s life. The consequence of a lifetime of binding long-term
credit constraints is that, by the time the child is of college age, he or she will not have
developed the prerequisite skills for attending college.

Another aspect of the timing of investment in child human capital is that of
dynamic complementarity in the manifestation of income in different periods across time
into child skills. In their evaluation of the US Head Start program, Currie and Thomas
(1995) find that the initially positive effects of the program fade out, or reduce over time,
for black children. Currie and Thomas (2000) argue that this is because the black children

experienced a lower quality of postprogram education than the white children did. This
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suggests that investments across time are complementary in nature, whereby the marginal
return to later (earlier) investment increases the level of early (late) investments. Further,
Levy and Duncan (2000) use a family fixed approach to look at how the timing of
parental income drives child education and similarly conclude that income received in the
early years matters the most. This literature is rapidly developing as documented by
Almond and Currie (2010) and the papers by James Heckman and co-authors, which

provide recent extensive overviews of contributions and directions for new research.

4.3.2 Family size and birth-order effects

The economics of the family suggests that children’s success in general, and in particular
their schooling, depends on childhood conditions. In particular, there is a strong focus in
economics on the inter- and intra-familial differences in investment in children, leading to
subsequent differences in adult outcomes. These observations have resulted in a well-
established theoretical and empirical literature on the effects of both family size and birth
order.

Family size may matter for schooling achievements because there may be a trade-
off between child quantity and quality (Becker, 1964; Becker and Lewis, 1973; Becker
and Tomes, 1976). This theory develops a model in which there is an interaction between
quality and quantity in the budget constraint, which leads to a trade-off in the quality and
quantity of children in a family. These models then predict that, with an exogenous
increase in family size, there is a negative effect on child quality, as measured, for
instance, by scholastic performance or other outcomes. The models assume that this

effect is homogeneous across children within families.
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There are also several hypotheses in the literature about the biological, economic
and psychological impacts of birth order (see Blake, 1989, for seminal work and a
summary of many of the earlier studies in this field). First, siblings may not receive an
equal share of resources devoted to their education. Pecuniary or time resources may
differ across siblings, for instance such that parents are able to devote more time to the
eldest child relative to the younger siblings (Price, 2006). In addition, for higher birth-
order children, there is a greater probability that the parents will be divorced, which may
affect these children’s development. In addition, there may be biological differences
resulting from birth order because of a differing quality of prenatal care, or differences in
the behavior of expectant mothers. Further, there is a tendency for children with a higher
birth order to be born to older mothers, which may lead to a difference in support in the
womb. Uncertainty regarding the rewards for having an extra child may also lead to an
optimal stopping rule for parents. Parents continue to have more children if the first child
is a good draw and then stop when there is a less favorable draw. Psychologists have
provided several additional explanations and the “confluence” model by Zajonc (1976)
has been very influential in explaining the effect of birth order on 1Q, which, of course,
may subsequently influence schooling and earnings. This theory has two elements: 1) a
person’s 1Q is influenced by the average family environment, for instance, the average
family 1Q level; and 2) older children learn more from teaching younger children than
younger children gain by being taught. In this way, Zajonc (1976) explains that
intelligence falls with an increase in family size and that 1Q falls off for the higher birth-

order children.
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The empirical literature that tests the hypothesis of whether there is a negative
effect on adult outcomes of growing up in a large rather than a small family tends to find
large negative associations, even controlling for socioeconomic factors (. However, the
challenge is that family size may be endogenous and related to other unobserved parental
characteristics affecting children’s outcomes. In addition, birth order may confound
family size. There are a couple of approaches to developing instruments for family size.
A suggestion by Rosenzweig and Wolpin (1980) is to use twin births as compared to
singletons. Alternatively, the sex composition of children may be used because it is well
documented that parents have strong preferences for variety and thus are more likely to
have another child at any parity if the previous children are all the same sex (Angrist and
Evans, 1998).

The results in this literature when controlling for birth order and instrumenting for
family size is that the negative effect of family size on schooling and labor market
outcomes disappears, although there is a strong cross-sectional association between
children’s outcomes and family size (Black, Devereux and Salvanes, 2005a). This finding
for Norway has been supported by several subsequent studies for different countries and
several outcomes (Angrist, Lavy and Schlosser, 2006; Céceres-Delpiano, 2006; Conley
and Glauber, 2006).

Testing for birth-order effects is also very challenging.. Family size has to be
controlled for because children with higher birth order are more likely to be born into
larger families. Because higher rank children are more likely to be born in later years,
Blake stresses the need to control for cohort effects. In addition, parent cohort effects

have to be conditioned out because higher rank children are more likely to have older
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parents at birth. Finally, because parents differ across families, parental characteristics
have to be controlled for. Thus, it is necessary to have multiple cohorts for each birth
order so that one can control for cohort effects. Full fertility histories are also required so
that one can control for the mother’s age at each birth and the mother’s age at the birth of
the first child. In addition, parental characteristics such as mother’s skills must also be
controlled for, as they may also be correlated with birth order, conditional on the child
and mother cohort.

The empirical literature tends to find negative effects of birth order: higher order
siblings perform worse than older siblings on a set of outcome variables. Some of the
earlier studies, such as Behrman and Taubman (1986), find small negative effects,
whereas Hanushek (1992) finds a U-shape in outcomes for black children from large
families. These studies use small samples and could not include parental and children
cohort effects or a full set of family size indicators. More recent papers using large data
sets that were able to properly control of all these variables find significant and quite
large negative effects on children’s education, 1Q and other outcomes (Black, Devereux

and Salvanes, 2005a, 2007Db).

5. What education policy can do at different stages of the educational career:

lessons from research on reforms

Up to this point, we have stressed the literature focusing on the effect of parents’ choices
on children’s educational outcomes: the choices regarding the quality and quantity of

family resources or inputs devoted to children, and the effect of inherited capabilities. In
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addition, we made the distinction between parental choices and choices made by children,
given the opportunities provided by parents. In this section, we focus on the different
policy instruments that the government can use to set the general environment for
parents’ and children’s decisions. Clearly, these policies or interventions may reduce the
intergenerational persistence through economic policies affecting low socioeconomic
status (SES) children. More precisely, we give an overview of the results with regard to
family policies and education policies that affect parents’ resource use or inputs into the
family production function, which provide the environment for children’s educational
choices.

One route by which public policy can affect intergenerational persistence in
education is through the interplay with educational choices. For instance, if more highly
educated parents are better informed about the benefits of education and the quality of
education, and there exist different tracks or different qualities of universities, policies
that strengthen (weaken) tracking would increase (decrease) educational persistence. It is
not only education policies per se that are relevant. For instance, because the timing of
parental investment appears to be very important, family-related policies are also highly
relevant, such as preschool programs, maternity leave policies and other early invention
policies, for example, the Head Start and Perry Preschool programs in the US. Clearly,
these types of programs have the potential to prepare children better for later school
choices, depending on the alternatives that are available to these children.** In addition,
depending on the age of the child, different effects are expected depending on whether

the child stays at home with his or her parents or attends day care before he or she

' This literature is only briefly mentioned here because it has been recently reviewed in Almond and
Currie, 2010.
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reaches school age. Rules for the school starting age are another example of influential

family-related policies.

5.1 Maternity leave and preschool reforms

A recent set of papers have focused on the impact of maternity leave policies not only on
women’s labor supply, but also on children’s short-term and long-term outcomes. More
specifically, the literature on changes in maternity leave policies focuses on the effects of
parents’ time with very young children, which can have a positive short-term effect on
health outcomes for children, and medium-term cognitive and labor market outcomes for
adults. In particular, the literature attempts to condition out any income effect from
maternity leave changes, and focuses on the time spent by the mother or father with the
child in the first months after birth. In addition, there is a longer-standing literature that
focuses on parental work and children’s outcomes as a result of maternity leave policy.
We also briefly discuss this latter literature (see Ruhm, 2009 for a recent overview of this
literature).

The theoretical results of parental time spent with children, and how this impacts
on children’s short-term and long-term outcomes by reducing market-based work or
increasing maternity leave periods, are ambiguous (Becker and Tomes, 1986; Blau and
Hagy, 1998). On the positive side, it is expected that less work outside of home implies
more time—and more quality time—spent with children and thus more investment in
children’s development. Longer periods away from the child may imply that both parents
are less attached to the child, which may have long-term negative effects on the child.

However, market-based work means increased income, leading to larger investment
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possibilities in both the short run and the long run. There are also potential gains or costs
for the mother. Mandatory job-protected maternity leave, leading to a continuity of
employment, may increase women’s earnings and increase gender equality. However,
staying out of the workforce may also harm mothers’ present job roles and their earnings
prospects because of a loss of human capital while taking care of children.

Given the ambiguous predictions from theory, the literature on the effect on
children’s short-term outcomes of parental work and of maternity leave is not conclusive.
There is a literature on mother’s employment on children’s outcomes and a more specific
literature on the effect of maternity leave policies as an exogenous variation to maternity
employment, which thus impacts on children’s outcomes. The results are inconclusive
and they propose that more research and better methods of identification are needed to
establish the causal effects of maternal employment and childcare use on children’s
outcomes (see Bernal and Keane, 2006, for an overview). However, on balance, positive
effects are found from spending more time with children in terms of breastfeeding
benefits, improved child health, reduced behavioral problems and child mortality and
improved cognitive test scores (Baum, 2003, Berger, Hill, and Waldfogel, 2005, Ruhm,
2000, 2004). Papers focusing on the effect of increasing parental leave on children’s
outcomes are rare. Several studies focus on short-term outcomes for children. Tanaka
(2005) looks at variations in maternity leave across OECD countries. He finds that longer
maternity leave has a small positive impact on the birth weight and mortality rates of
infants. Baker and Milligan (2008, 2010) use variations in maternity leave legislation in
Canada across provinces to establish a causal effect of maternity leave on children’s

outcomes. They find that there is no impact, or a very weak impact, on different measures
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of child development. Again, these studies focus on short-term outcomes of children.
There are several issues in this literature concerning identifying causal effects of time
spent with children, such as selection of parents working, controlling for the negative
income effect of not working, etc.

Only a few recent papers have begun to examine the long-term effects of mothers’
work and maternity leave and carefully identify causal effects (Dustmann and Schénberg,
2008; Carneiro, Lgken and Salvanes, 2009; Liu and Nordstrom Skans, 2010; and
Rasmussen, 2010). These papers use data from four different countries and each arrives at
different answers. There may be various reasons why the results differ. It is important
when interpreting the results to note that the reforms that are studied differ in terms of the
size of the extensions of mandatory education and also in terms of the timing of the
extensions in the baby’s life. Thus, the reforms were introduced under different
conditions and therefore the alternatives for the children were different. More
specifically, a change of maternity leave early in a child’s life is more important than in a
later period after birth. In addition, equally important for interpreting the results is the
alternative: are there good day care centers available for the child’s first year, and what
are the child-rearing skills of the mother? The timing issue is connected to critical periods
in development, as has been discussed. Whether breastfeeding is important is highly
controversial in the medical literature and it remains an open question whether this is an
important channel. Kramer and Kakuma (2004) undertakes a review of most of the papers
in the medical literature and is critical of most of the papers he reviews. However, he
finds support for the theory that breastfeeding appears to enhance cognitive development.

For other outcomes such as health, the jury is still out. Dustmann and Schdnberg (2009)
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assess outcomes such as wages and unemployment rates at the age of 23, and attendance
at high track schools when children are teenagers. Rasmussen (2010) uses a maternity
leave reform in Denmark and finds no effect on medium-term outcomes such as test
scores at age 15 or children’s dropout rates from high school. The reform she assesses
took place in the mid-1980s in Denmark, when it appears that high quality day care was
highly accessible. Liu and Nordstrem Skans (2009) evaluate a reform taking place in the
late 1980s in Sweden, which involved extending leave from 12 to 15 months, using test
scores and grades at age 16 as outcomes. Carneiro, Lgken and Salvanes (2009) evaluate a
maternity leave reform that occurred in Norway on July 1 1977 and involved extending
the fully covered maternity leave period from 12 to 18 weeks. All of these papers use
regression discontinuity or 1V techniques, using the reform as the exogenous variation.
Only the last of these papers finds effects on children’s teenage outcomes. The high
school dropout rate declined by 2.7 percentage points as a result of the increase in
maternity leave; for children of less educated mothers, the effect was more marked, with
the dropout rate decreasing by 5.2 percentage points. In contrast to the other studies, the
latter study was able to identify eligible mothers only, and the characteristics of the
reform allowed the authors to isolate the effect of the increase in the mothers’ time with
their children from the effect of the decrease in income from staying home. This literature
on maternity leave and other family policy related to time use with children is still in its

infancy and, as yet, results are only indicative.

5.2  Comprehensive school reforms and tracking
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After World War 11, several comprehensive school reforms took place in Europe that may
have affected the intergenerational relationship in education (see Lechinsky and Mayer,
1990, and Murtin and Viarengo, 2009, for overviews). The expansion of compulsory
schooling after World War Il was considered an integral part of the development of
welfare states in Europe and one of its explicit goals was to enhance the equality of
opportunity. In general, the two main components of these reforms consisted of an
extension of the mandatory years of education, or a change in the school leaving age, and
a change in the age of tracking. Basically, the reforms introduced nine mandatory years
of schooling (or the school leaving age of 15 or 16), and all children were required to take
the same academic track in lower secondary school. Tracking was thus postponed until
the age of 15 or 16. These types of reforms are expected to have affected
intergenerational mobility in different ways. A general way of thinking about this is to
consider the public investment in prolonged schooling at the lower secondary level as an
early investment in human capital that is complementary to later skills that are acquired
(Cunha et al., 2007). If this investment has a stronger effect on pupils with a
disadvantaged background, we will expect that it may lead to a higher probability of
completion of high school and university, and thus make completion of these degrees less
dependent on family background. In this sense, the investment may lead to increased
intergenerational mobility in education and, subsequently, in earnings (Restuccia and
Urratia, 2004). One may also expect that staying longer in school will lead to a change in
preferences for the value of schooling and in time preferences, leading to more
investment in human capital, especially for those groups of children with less educated

parents. Again, this may result in an increased university completion rate among the
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disadvantaged. Of course, it is an open question whether expansion of education in
general will enhance equality of opportunity, as has been pointed out by several authors
(see, for instance, Machin, 2007, and Peterson and Woessmann, 2007). However, the
particular focus here is on the comprehensive school reforms. A relevant US reference is
the high school reforms that took place during the decades prior to World War 11 (see
Goldin and Katz, 2003, and Oreopoulos, 2005, for an overview of the effect of Canadian
reforms).

Postponing the age of tracking may have a similar effect.*?

Positive spillovers,
from more able or less disadvantaged students to those who were less able or came from
more disadvantaged backgrounds, may lead to higher attendance rates at high school and
university by the disadvantaged (Hoxby, 2000). In addition, if ability is measured with
noise, early tracking may also be bad for the disadvantaged because they may be assigned
to the wrong track (Brunello and Checchi, 2006)."

Several recent papers have analyzed the impact of these comprehensive school
reforms, particularly in Europe and Scandinavia, on aspects related to the persistence of
education across generations. Meghir and Palme (2005) and Aakvik, Salvanes and Vaage
(2010) analyze the effect on earnings and educational attainment of the comprehensive
school reforms that took place in Sweden in the 1950s and Norway in the 1960s,
respectively, where mandatory schooling was extended by two years and all students had

to attend the same track. The reforms used in the studies were implemented as a natural

experiment, with the new mandatory schools being adopted at different times in different

12 See Betts (2010) for an extensive overview of the literature.
13 See Duflo, Dupas and Kremer (2008) and Guyon, Maurin and McNally (2010) for a recent analysis of
changes in tracking and pupils’ school performance.
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municipalities. Both studies find support for a weakening of the effect of family
background for disadvantaged pupils with parents with low educational attainment.
Meghir and Palme (2005) also found increased earnings among pupils with
disadvantaged backgrounds using the same Swedish reform.14 Pekkarinen, Uusitalo and
Pakkala (2009) more directly assess the effect on the persistence in income across
generations using a similar reform in Finland in the 1970s, but the focus of this reform
was more explicitly on reduced tracking. They find support for a significant decrease in
the intergenerational income elasticity (for fathers and sons) in Finland from about 0.29
to about 0.23. This is a quite strong effect, given that the standard result is that
intergenerational income elasticity in the US and UK is about 0.40 and about 0.20 in
other Nordic countries and Canada (Bjorklund and Jantti, 2009). Bauer and Riphan
(2006) results exploit differences in tracking across cantons in Swithzerland, also find
support for later school tracking reduces persistence in persistence in schooling.

Several other papers evaluate related school reforms and the effect of school
systems in other countries. Malamud and Pop-Eleches (2008) evaluate the effect of a
1973 Romanian reform that was similar to the Finnish reforms, and focus on the effect on
low SES families. They do not find any effect for these groups on university degree
completion, although more students from the low SES groups became eligible to
undertake university courses. The reason the reform did not result in higher attendance
rates at the universities was that new openings at the university level were not
established. Dustmann (2004) finds a strong connection between parental background and

the choice of children’s secondary track in Germany, which strongly affected subsequent

14 However, Nielsen, Sgrensen and Taber (2010) only find weak effects of college subsidies on college
attendance in Denmark.
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educational achievements and contributed to the low intergenerational mobility in

education in Germany.

6. Conclusions

There is no doubt that, in recent years, the analysis of intergenerational mobility and the
role of family background has become a very active research field in economics. This is
not surprising because this analysis investigates issues of great scientific and policy
interest, such as inequality of opportunity and child development. Recent research has
also been spurred by the availability of new data; in some countries, household surveys
have matured to cover more than one generation and researchers have been fortunate
enough to obtain access to population-wide data sets based on administrative register
information. Our survey has not done full justice to what economists have done in this
field, and even less to what has been done in other fields such as psychology and
sociology. In our view, the new literature has provided a number of important insights
and revealed useful research strategies for the future. However, the literature has also
identified many gaps in our current knowledge about the role of family background in
forming human capital accumulation in the next generation.

From an inequality-of-opportunity point of view, it is common to consider family
background as a broad set of factors that the individual has not chosen him or herself and
thus cannot be held accountable for in a normative sense. Thus, we want to gauge the
overall importance of such factors. For this purpose, we started out by presenting sibling

correlations in years of schooling. What makes such correlations particularly useful as
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omnibus measures of the role of family background is that they can be interpreted as the
fraction of total inequality that can be attributed to factors shared by siblings. Our survey
of sibling correlation estimates suggests that, in most modern societies, these fractions are
in the range of 40% to 60%. Yet, these numbers represent lower bound estimates of the
importance of family background because they do not take into account factors that are
not shared by siblings. For example, the recent research that we discussed has shown that
birth-order effects are more important than previously believed.

These numbers are nontrivial from an inequality-of-opportunity point of view.
Thus, we want to know what underlies these numbers. To learn about this, recent research
mainly offers analyses of intergenerational relationships between parental education and
offspring’s education (or income, in a related literature that we touch upon in our survey).
These relationships, however, account for only about a third of what siblings have in
common; the rest of the family component shared by siblings must be attributed to factors
that are uncorrelated with parents’ observed human capital. This result identifies one
major gap in the literature, namely the factors shared by siblings that are uncorrelated
with parents’ education. These factors might represent unobserved parental skills and,
from an inequality-of-opportunity point of view, it does not matter whether parental
resources are observed. However, instead, they may mainly represent interaction among
the siblings, with considerable between-family variations in effort, which in turn may not
violate norms about equality of opportunity.

The analyses of intergenerational associations have provided more insights than
simply providing information about the magnitude of the descriptive correlations. A

sequence of recent studies have used novel methods and data to determine how much of
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the intergenerational correlations are causal, in the sense that a policy intervention that
raises the education of one generation has an impact on the next generation. The
conclusion that follows from our scrutiny of this literature is that, at most, half of the
descriptive correlations can be considered as causal effects. This brings us even further
away from the previously cited figure that 40-60% of the overall variation can be
attributed to common family factors. One might conclude that these causal effects are
small from an inequality-of-opportunity point of view. However, from a child-
development perspective they might be considerable. Whether effects are small or large
from such a perspective depends on the costs to achieve the specific education reform
that is considered. Because the research suggests positive effects for children, there is one
more benefit to consider in the social cost—benefit analysis of education reforms.

We have also examined some recent research on the relative importance of nature
and nurture (or prebirth and postbirth factors). One strand of research has attempted to
decompose the broad set of factors shared by siblings, whereas another strand has
examined the more narrow intergenerational associations by means of a regression
approach, which compares the relative magnitude of coefficients for biological and
adoptive parents. Our examination stressed that the models using sibling types in
particular rely on very strong assumptions that call for much caution in interpreting the
conclusions. Nevertheless, the common conclusion from both approaches is that both
nature and nurture are important and it is hard to find support for the view that one is
particularly more important than the other. Thus, a comprehensive model of the role of
family background should incorporate both early effects and effects that are accumulated

throughout childhood.
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In addition, we have stressed a recent wave of studies on the impact of policy
reforms on intergenerational relationships and on outcomes for children with different
socioeconomic backgrounds. Typically, the studies in this genre exploit large data sets
from a specific country as well as variations across regions, cohorts and/or groups in
exposure to the reform.. We consider this research to be important because it addresses
explicit policy questions and has a compelling research design. A common finding is that
postponement of tracking until children are older has the potential to substantially reduce
the intergenerational correlations. A critic of these studies might argue that the results are
specific to one country and the period in time when the reform was implemented and,
thus, that the studies do not have much external validity. While this is a valid argument,
when the number of studies becomes larger and covers longer periods and more
countries, it becomes possible to generalize the results.

However, it is striking that, to the best of our knowledge, no reform study has yet
examined the impact of the broader set of factors shared by siblings. Instead, these
studies have focused entirely on the intergenerational relationships. Thus, there is room
for much future research along these lines. Such research would also assist the profession

to improve upon the theoretical models that dominate the field today.
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Table 1. Estimates of sibling correlations in years of schooling.

Mixed
Country Study Sibling definition Cohorts  Brothers  Sisters sex
Australia Miller et al. MZ twins 0.70
(1995) ()
DZ twins 0.40
0
Former West Siebenetal.  All siblings 1919-21 0.39
Germany (2001) reported in survey (n.a.)
1929-31 0.47
(n.a)
1939-41 0.48
(n.a.)
1949-51 0.38
(n.a)
1954-56 0.40
(n.a.)
1959-61 0.38
(n.a)
Former East  Siebenetal.  Allsiblings 1929-31 0.30
Germany (2001) reported in survey (n.a.)
1939-41 0.25
(n.a)
1951-53 0.24
(n.a.)
1959-61 0.27
(n.a.)
Netherlands  Siebenetal.  All siblings 1925-34 0.52
(2001) reported in survey (n.a.)
1935-44 0.46
(n.a)
1945-54 0.47
(n.a)
1955-64 0.45
(n.a)
1965-74 0.41
(n.a)
Norway Raaumetal.  Siblings identified  1946-55 0.42 0.46
(2006) in a census as (0.009)  (0.006)
living with the 1956-65 0.42 0.47
same mother (0.008) (0.008)
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Table 1 continued

Norway

Sweden

Sweden

United
States

Own
estimates

Bjorklund et

al. (2009)

Isacsson
(1999)

Ashenfelter
and Rouse
(1998)
Conley &
Glauber
(2008)
Mazumder
(2008)

Siblings defined in
a census as living
with the same
mother

Full biological
brothers

MZ twins

DZ twins

MZ twins

Same biological
mother

Biological siblings

in the same
household

1932-38

1938-44

1950-56

1956-62

1962-68

1932-38

1938-44

1944-50

1950-56

1956-62

1962-68

1958-76

1957-69

0.40
(0.008)

0.41
(0.008)
0.42
(0.007)

0.40
(0.006)
0.40
(0.007)
0.46
(0.01)
0.47
(0.01)
0.47
(0.01)
0.46
(0.01)
0.46
(0.01)
0.48
(0.02)

0.63
(0.07)

0.62
(0.02)

0.43
(0.008)

0.46
(0.006)
0.48
(0.01)

0.43
0.007)
0.43
(0.008)

0.75
(0.07)

0.60
(0.03)

0.40
(0.007)

0.41
(0.007)
0.42
(0.007)

0.41
0.007)
0.40
(0.007)

0.76

(na.)
0.55
(n.a)
0.75

(n.a)

0.63
(0.05)

0.60
(0.01)
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Table 2. Comparisons of estimated sibling correlations among DZ twins, closely
spaced full biological (nontwin) siblings and widely spaced full biological (nontwin)

siblings.
Country Study Cohorts Sibling Brothers Sisters Mixed
type gender
Norway Own 1946-65 DZ twins  0.54 0.59 0.49
estimates (0.01) (0.01) (0.01)
based on Closely
Norwegian spaced 0.41 0.42 0.39
register nontwins  (0.007) (0.008) (0.008)
data
Widely 0.40 0.43 0.39
spaced (0.007) (0.008) (0.006)
nontwins
All 0.40 0.42 0.39
siblings (0.007) (0.008) (0.006)
United Conley & 1958-76 Closely 0.61
States Glauber spaced (0.05)
(2008) (twins
excluded)
Widely 0.68
spaced (0.06)

Note: By closely spaced siblings, we mean siblings with an age spread of four years or

less.
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Table 3. Estimates of intergenerational correlations in years of schooling. Standard
errors in parentheses.

Country Estimate
Denmark 0.30
(0.029)
Finland 0.33
(0.027)
Norway 0.35
(0.016)
Sweden 0.40
(0.024)
Netherlands 0.36
(0.037)
Great Britain 0.31
(0.035)
United States 0.46
(0.023)

Source: Hertz et al. (2007), Table 7.
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Table 4. Comparisons of estimated sibling (SC) and neighborhood (NBH)
correlations. Standard errors in parentheses.

Country  Study  Cohorts  Sibling and Sibling (SC) Brothers Sisters  Mixed
neighbor- and neighbor- gender
hood hood corre-
definitions lation (NBH)

Norway  Raaum  1946- SC: 0.42 0.46

etal. 55 (0.01) (0.01)
(2006)
NBH: 0.11 0.10
(0.03) (0.02)
1956— SC: 0.42 0.47
65 (0.01) (0.02)
NBC: 0.06 0.07
(0.02) (0.02)
Sweden  Lindahl 1953 SC: 0.41 0.43
(2008) (0.02) (0.02)
NBC: 0.08 0.05
(0.01) (0.01)
United Solon et SC: 0.51
States al. (0.05)
(2000)
NBC: 0.15
(0.06)
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Table 5. Estimated transmission coefficients in linear models with years of schooling
for offspring and parents. Standard errors within parentheses.

Sweden: native-  US: Korean-born  US: all adoptees in

born adoptees adoptees Wisconsin data set
Own birth children (1) (2)
Biological father 0.240
(0.002)
Biological mother 0.243 0.315 0.538
(0.002) (0.038) (0.016)
Adoptive children
Biological father 0.113
(0.016)
Biological mother 0.132
(0.017)
Adoptive father 0.114
(0.013)
Adoptive mother 0.074  0.089 0.276
(0.014) (0.029) (0.063)

Sources: Swedish study: Bjorklund, Lindahl and Plug (2006); US study of Korean-born
adoptees: Sacerdote (2007); US study of Wisconsin data: Plug (2004).
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Table 6. Summary of results: causal effect of parental education. Twins as parents, adoptees and 1V studies.

Child’s

Authors Data Assortative mating Results
outcome
OLS estimates Difference estimator
I. Twins-as-parents studies Father Mother Father Mother
1) ) (©) (4)
Behrman and US. Minnesota Twin Registry. MZ. 244 twin Years of (no) 0.47 0.33 0.36 -0.25
Rosenzweig fathers and 424 twin mothers. Mean birth year schooling 0.05** 0.05** 0.16** 0.15
(2002) parents 1946. Survey from 1983-1990.
(yes) 0.33 0.14 0.34 -0.27
0.07** 0.05** 0.16** 0.15
Antonovics and US. Minnesota Twin Register. MZ. 92 twin fathers Years of (no) 0.49 0.28 0.48 0.03
Goldberger and 180 twin mothers. Sample restricted to 18 and schooling 0.09** 0.09** 0.16 0.27
(2005) older and not in school. Survey from 1983-1990.
(yes) 0.50 0.10 0.48 -0.003
NA NA NA NA
Holmlund, Sweden. Register Data. DZ. 5886 twin mothers and Years of (no) 0.23 0.28 0.12 0.06
Lindahl and Plug 4062 fathers. Parents born 1935-43. Children born schooling 0.001** 0.002** 0.03** 0.03**
(2008) before 1983 (at 23 or older).
(yes) 0.15 0.20 0.11 0.04
0.002** 0.002** 0.03** 0.03
Bingley, Denmark. Register Data. MZ. Children tested GPA (yes) 0.04 0.07 -0.04 0.00
Christensen and 2002-2006, aged 15-17. 0.02* 0.01** 0.008** 0.008
Jensen (2009)
(yes) 0.14 0.11 0.10 0.01
0.02** 0.01** 0.04** 0.02
Hageland, Norway. Register Data. DZ. Children tested 2002— GPA (no) 0.10 0.10 NA NA
Kirkebgen, 2006, aged 15-17. 0.001** 0.001**
Raaum and
Salvanes (2010) (yes) 0.06 0.07 0.042 -0.004
0.001** 0.001** 0.022 0.02




11 Adoption studies OLS estimates using own  OLS estimates using

birth children adopted children
Father Mother Father Mother
Dearden, Machin UK. National Child Development Survey.4030 own Years of (no) 0.42 0.356
and Reed (1997) birth children and 41 adopted children. Birth year of schooling 0.02** 0.123**
child is 1958. Measured 1991.
Plug (2004) US. Wisconsin Longitudinal Surevey. 1587 own birth Years of (no) 0.39 0.54 0.27 0.28
and 610 adopted children. Birth year of mother is1940,  schooling 0.01** 0.02** 0.04** 0.10**
average birth year of adopted and birth child is 1969
and 1965. Measured 1992. (yes) 0.30 0.30 0.23 0.10
0.01** 0.02** 0.04** 0.08**
Sacerdote US. Holt International Children’s Survey. 1051 own Years of (no) NA 0.32 NA 0.09
(2007) birth and 1256 adopted children from Korea. Average schooling 0.04** 0.03**
birth year adopted and birth child is 1975 and 1969.
Measured 2003.
Bjorklund, Sweden. Register data. 148 496 own birth and 7498 Years of (no) 0.23 0.24 0.13 0.11
Lindahl and adopted children all born in Sweden. Mean birth year schooling 0.00** 0.00** 0.01** 0.01**
Plug (2006) of adoptive mother is1934. Mean birth year of child is
1966. Measured 1999. (yes) 0.16 0.16 0.10 0.06
0.00** 0.00** 0.01** 0.01**
Holmlund, Sweden. Register data. Measured 1999. 94 079 own Years of (no) 0.24 0.24 0.11 0.07
Lindahl and birth and 2125 adopted children, all born in Sweden. schooling 0.00** 0.00** 0.01** 0.01**
Plug (2008) Mean birth year of adoptive mother: 1932. Mean birth
year for child: 1964. Measured 1999. (yes) 0.17 0.16 0.09 0.02
0.00** 0.00** 0.01** 0.01**
Hageland, Norway. Register Data. 588 Korean-born adopted. GPA (no) 0.114 0.091 0.04 0.031
Kirkebgen, Less than 12 months old when adopted. Measured 0.012** 0.012** 0.012** 0.01**
Raaum and 2002-2006. Compared to cousins.
Salvanes (2010) 0.09 0.06 0.02 0.02
0.013** 0.012** 0.01 0.01**
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111 1V-Studies Estimates
Black, Norway. Register data. Years of (no) 0.22 0.24 0.03 0.08
Devereux and 239 854/172 671 children. Parent cohort 1948.1958. schooling 0.003** 0.003** 0.013 0.014
Salvanes Reform 1960-1972.
(no) 0.21 0.21 0.04 0.02
0.02** 0.02** 0.06 0.04**
Chevalier (2004) UK. British Family Resource Surevey.12 593 children  Postcompuls. (yes) 0.04 0.04 -0.01 -0.01
aged 16-18 living at home. Birth year of parent is School attend. 0.00** 0.00** 0.06** 0.04**
1938-67. Measured 1994-2002. Reform in 1972.
Oreopoulos, Page  US. Integrated Public Use Microdata Series. 711 072 Grade repetition (no) -0.03 -0.04 -0.06 —-0.05
and Stevens children aged 7-15 living at home. Mean birth year of  (actual-normal) 0.00** 0.00** 0.01** 0.01**
(2006) father is 1930. Mean birth year of child is 1960.
Reforms 1950-70. Measured 1960-80. -0.4 -0.4 -0.7 -0.6
0.00** 0.00** 0.01** 0.01**
Maurin and France. Register data. French Labor Force Survey. Grade repetition (no) —0.08 -0.33
McNally 5087 children aged 15 and living at home. Birth year (actual—-normal) 0.00** 0.12**
(2008) of father is 1945-52. University reform in 1968.
Measured 1990-2001.
Carneiro, UK. National Longitudinal Survey of Youth 1979. Grade repetition (no) -0.023 -0.028
Meghir and Cohort 1958 white children aged 12-14. Instruments (actual-normal) 0.005** 0.011*
Parey (2007) used are local tuition fees, unemployment rates and
wages.
Holmlund, Sweden. Register data. Cohorts of parents 1935-1943.  Years of (no) 0.20 0.26 0.02 0.15
Lindahl and Plug  Children born prior to 1983 (at 23 or older). schooling 0.006** 0.009** 0.061 0.074*

(2008)

Reform 1950-1960.

'Results from a restricted sample using the lower part of the parental education distribution (less than 10(12) years of education).
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