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ABSTRACT
The Neighbourhood Is Not What It Used to Be∗
Using a variance decomposition framework which provides bounds on the effect of families
and neighbourhoods, we find important effects of family characteristics and residential
location on educational attainment and adult earnings in Norway. Neighbourhoods are less
important than families, as the correlations among siblings are significantly higher than
among children growing up in the same local community. The impact of neighbourhoods is
reduced by half from 1960 to 1970 and we link this result to several policy changes in the
1960s aimed at increasing equality of opportunity in Norway. Neighbour correlations in
Norway are found to be significantly lower than in the United States.
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Introduction

The role of families in determining socio-economic outcomes has been extensively
discussed in economics as well as from other scientific perspectives. Parents influence their children via several channels: investment in their children’s education,
transmission of cultural values and social skills, and genetic endowments. Most
studies show a strong degree of intergenerational transmission, since parental
characteristics such as income and education are highly correlated with the outcomes of children along the same dimensions (Solon 1999). Geographical location
of the family is one specific aspect of parental behaviour. The close link between
family and neighbourhood means that the impact of the two ought to be studied together. Since families self-select into neighbourhoods, resemblance in adult
outcomes among childhood neighbours may reflect family rather than neighbourhood effects. But sibling resemblance can also be due to neighbourhood effects,
since most brothers and sisters grow up in the same community. An unique Norwegian dataset provides the opportunity of an integrated and historical approach,
and we quantify the relative effects of families and neighbourhoods. We are also
able to examine their stability over time.
Neighbourhood effects is a label for a variety of different mechanisms. Some
studies have focused on social interaction in peer-groups, through attitudes and
preference formation as well as the existence and enforcement of social norms
(Durlauf 2001). Of course, neighbourhoods can also be important because of
varying local resource bases, through availability of institutions such as schools
and childcare. The significance of childhood location depends on whether these
characteristics have any real impact and how they vary across neighbourhoods.
Peer effects are likely to be amplified via sorting of advantaged families into
advantaged neighbourhoods. The variation in local institutions such as schools
and nurseries may also increase when sorting intensifies, and this would tend to
reinforce peer effects.
The literature does not provide much evidence of neighbourhood effects on
adult outcomes, and we know little about whether these effects are stable over
time. The willingness of parents to pay a premium on house prices in order to get
access to better schools and neighbourhood for their children shows that residential location is perceived as important (Black 1999; Gibbons and Machin 2002).
Jargowsky (1996) finds some evidence of increased segregation by income in US
1

metropolitan areas between 1970 and 1990.1 However, the evidence supporting causal effects of childhood neighbourhood characteristics on opportunities
or behaviour affecting adult outcomes is far from compelling, and identification
is difficult. For instance, if we think of peer group influence as one potentially
important channel of residential neighbourhood effects, it is hard to distinguish
the selection into neighbourhoods from the impact of peer group behaviour on
individual outcomes via social interaction. Most studies report unstable and
small effects of community characteristics when these are included directly into
the estimation equations of adult earnings or educational attainment (Ginther,
Haveman, and Wolfe 2000). In addition to high correlation between family and
neighbourhood characteristics due to sorting, it is also difficult to determine which
characteristics to include and what biases result from using an incomplete set of
characteristics.
In light of the difficulties of estimating causal effects of neighbourhood characteristics and previous failed attempts to disentangle them from family effects, we
focus on the resemblance in adult earnings and educational attainment among
siblings and neighbouring children (following Solon, Page, and Duncan 2000;
Page and Solon 2003).2 If aspects of the family and/or residential community
during childhood and adolescence are important determinants of adult outcomes,
there will be a strong correlation between siblings as compared to two arbitrarily
chosen individuals. It is possible to use this correlation to bound the share of
neighbourhood effects in the total variance of outcomes.
In the present paper we focus on the effects of family background and childhood location on adult educational attainment and earnings. Rich data on the
full population of Norwegian citizens enable us to construct neighbourhoods and
families at the time of the 1960 and 1970 censuses, and to measure adult outcomes in 1990-1995. We address the following questions: What proportions of
the variation in adult socio-economic outcomes, such as education and earnings,
can be explained by family and childhood neighbourhood characteristics? Are
1

Kremer (1997) is sceptical to suggestions that changes in residential sorting will have a
large impact on inequality in education and earnings. However, Kremer uses US census tracts
as neighbourhoods, and these tracts are quite large. This may be one reason why he finds small
effects of neighbourhood sorting.
2
See Edin, Fredriksson, and Åslund (2003); Katz, Kling, and Liebman (2001); Oreopoulos
(2003) for interesting attempts to use social experiment designs as an alternative to using data
representative for a complete economy.
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families more important than neighbourhoods? Are these relationships stable
over time?
Our combined study of siblings and neighbouring children enables us to tell
the extent to which Norwegian siblings’ correlations reflect childhood location
rather than common endowments or family environment. By comparing our
estimates with those found in US data, we can also indicate whether these relationships are similar under different institutional setting.3 Whether families
and neighbourhoods have become more or less important determinants of adult
outcomes is particularly interesting in light of the economic policies in Norway
during the 1960s that aimed at increasing the equality of opportunity. The social reforms that took place in the 1960s which may have influenced the effect of
neighbourhoods include school reforms, increased access to student grants, and a
radical redistribution of resources across municipalities.
The paper is organised as follows. In the next section we describe the statistical approach used to measure the effects of family and neighbourhood on adult
education attainment and earnings. Section 3 contains a data description as well
as a description of the estimation procedures. The results are presented and
discussed in Section 4, and Section 5 contains concluding remarks.

2

Statistical Model

Let ycf s be an outcome variable, such as permanent income or years of education,
for sibling s in the f th family in neighbourhood c. We assume that we can
decompose additively the role of neighbourhood, family and individual-specific
factors on the outcome as
ycf s = β 0 Zc + α0 Xcf + cf s ,

(1)

where Xcf is a vector of all family characteristics that influence permanent earnings or years of education, Zc contains all the neighbourhood characteristics, and
3

Studies from the United States seem to dominate the existing evidence of family characteristics on adult outcomes, and especially the effect of community background has almost
exclusively been studied within the US context. However, Ermisch and Francesconi (2001) and
Dearden, Machin, and Reed (1997) use data for the United Kingdom to study the effect of family background. Gibbons (2002, 2003) finds support for neighbourhood effects on educational
attainment above family effects using UK data for 1970.
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cf s represents individual factors orthogonal to both family and neighbourhood
effects. Since Zc and Xcf are latent vectors that include all relevant variables, it
is not a restriction to let cf s be orthogonal to the explanatory variables. We expect the family background effects, α0 Xcf , and the neighbourhood effects, β 0 Zc ,
to be positively correlated. Advantaged families tend to sort into advantaged
neighbourhoods and children in less favourable local communities tend to have
parents with fewer resources.
We are looking for the relative influence of family and neighbourhoods on
adult outcomes, var(α0 X)/ var(y) and var(β 0 Z)/ var(y). The relative variance of
the neighbourhood effects, var(β 0 Zc )/ var(ycf s ), measures the proportion of the
variation in years of education or long-term earnings that can be attributed to
factors shared by children from the same neighbourhood. Obviously, the correlation in adult outcomes between children growing up in the same local community
cannot tell why neighbourhoods matter. They include the joint effects of variation in neighbourhood characteristics (Z’s) and the causal impact they have on
adult outcomes (β’s).
If all the family and neighbourhood factors were observable and could be
measured with accuracy, the strategy would be to estimate a regression model
based on (1). Obviously, not all variables are observable or possible to measure with accuracy. Rather than arbitrarily choosing family and neighbourhood
factors to include among those available, it is possible to bound the variance of
neighbourhood effects by measuring neighbour covariances in ycf s and observed
family characteristics (Solon et al. 2000). The total variance of the socioeconomic
outcome, ycf s , of all the individuals in the sample can be decomposed as
var(ycf s ) = var(β 0 Zc ) + var(α0 Xcf ) + 2 cov(α0 Xcf , β 0 Zc ) + var(cf s ).

(2)

The covariance between neighbouring children s and s0 from families f and
f 0 is
cov(ycf s , ycf 0 s0 ) = var(β 0 Zc ) + cov(α0 Xcf , α0 Xcf 0 ) + 2 cov(α0 Xcf , β 0 Zc ).

(3)

In (3), we notice that the neighbour covariance consists of more than the
variance in neighbourhood characteristics given in the first term. The second
term, cov(α0 Xcf , α0 Xcf 0 ) represents sorting of similar families into the same areas,
4

since neighbouring children come from similar families. We will assume that this
covariance is positive. The third term, cov(α0 Xcf , β 0 Zc ), also represents sorting,
in that it denotes the tendency of advantaged families to sort into advantaged
neighbourhoods. We will assume that this also is positive. We see that these
two assumptions of positive sorting, together with the linear additive form of (1),
imply that var(β 0 Zc ) ≤ cov(ycf s , ycf 0 s0 ). The empirical neighbour covariance can
therefore be interpreted as an upper bound on the variance of neighbourhood
effects.
Children from the same family share both the neighbourhood and the family
background,
cov(ycf s , ycf s0 ) = var(β 0 Zc ) + var(α0 Xcf ) + 2 cov(α0 Xcf , β 0 Zc ).

(4)

With the assumptions as outlined above, the empirical sibling covariance is also
an upper bound for family effects, since the covariance includes neighbourhood
characteristics such as the quality and availability of community institutions and
the characteristics of the other adults and children living in the neighbourhood.
Access to neighbourhood identifiers and family characteristics in the same
data enables us to tighten the bounds mentioned above, both on the neighbourhood effect and on the family effects. It follows from (3) that the upper bound
on the neighbourhood effects can be made tighter by introducing observed family characteristics shared by the neighbours. Let X̃cf denote such an observed
subset of family characteristics. Following Solon et al. (2000) and Altonji (1988),
we estimate a regression of the outcome variable on X̃cf , including a full set
of neighbourhood dummy variables which will absorb the neighbourhood effects
and the neighbourhood means of unobserved family characteristics. Let these
within-neighbourhood estimates be denoted b
a. We expect the contribution from
unobserved family characteristics to be positively correlated with our observed
measure. Since we measure our family characteristics with error, and we cannot expect to fully proxy unobservables with observables, it seems reasonable
to assume that cov(b
a0 X̃cf , b
a0 X̃cf 0 ) ≤ cov(α0 Xcf , α0 Xcf 0 ). Our preferred measure
is adjusted for observed family characteristics. We use an estimated neighbour
covariance and subtract the covariance in predicted family effects,
cov
c adj. (ycf s , ycf 0 s0 ) = cov(y
c cf s , ycf 0 s0 ) − cov(b
a0 X̃cf , b
a0 X̃cf 0 ).
5

(5)

Our assumptions on the positive sorting then implies that this measure is a tighter
bound on the neighbourhood effects.
Even if all the relevant family characteristics were included in X̃cf , and the
associated parameter estimates were unbiased, the adjusted covariance would
still be an upper bound since the covariance between the family effects and the
neighbourhood effects is not accounted for. The linear additive form of (1) is
an identifying assumption for the interpretation of the cov
c adj. (ycf s , ycf 0 s0 ) as an
upper bound, as it restricts the potential for interaction between family and
neighbourhoods.
Any upper bound on the variance of neighbourhood effects can be used to find
a corresponding lower bound on the variance of family effects. By subtracting the
adjusted neighbour covariance from the sibling correlation, what is left represents
a lower bound on the variance of the family effects. The variance of the family
effects can be written as
h
i
var(α0 Xcf ) = cov(ycf s , ycf s0 ) − cov(ycf s , ycf 0 s0 ) − cov(α0 Xcf , α0 Xcf 0 ) ,
and we can use the fact that (5) is an upper bound on the two terms in brackets,
and use cov(y
c cf s , ycf s0 ) − cov
c adj. (ycf s , ycf 0 s0 ) as a lower bound on the family effects.
The lower bound property arise from the fact that we cannot fully observe and correct for the tendency of similar families to cluster in the same neighbourhood, the
covariance between the neighbourhood and the family effects, cov(α0 Xcf , β 0 Zc ),
does not influence the interpretation, since is included in both the neighbour and
the family covariance.

3

Data and estimation

The database we use has been put together with sources from Statistics Norway
(Møen, Salvanes, and Sørensen 2003). It includes linked administrative data,
which covers all people resident in Norway. We also have the national censuses of
1960 and 1970 (Vassenden 1987). We can link records from these datasets using
an unique personal identifier given to all Norwegian residents by the national
population register. We use a set of household and census tract identifiers in the
census to identify families and place of residence during childhood. The administrative data provide information about taxable income (excluding capital gains)
6

and educational attainment, while we can use a variety of family background
variables from the censuses.

3.1

Neighbourhoods

We use individual’s recorded census tract at the time of the census as identifier of
neighbourhood. Byfuglien and Langen (1983) document the principles used for
delineating tract boundaries. In 1960 the main principles were that a “densely
populated area” with an expected population of at least 200 persons should be
a separate tract, that tract boundaries should not cross parish boundaries, nor
should they cross older administrative boundaries or boundaries that would result
from expected adjustments of municipalities. Where population growth was expected, tracts should be planned such that adjustments of tracts in the following
census would involve only a limited number of boundary adjustments. Finally,
a tract should be homogeneous with respect to communications, industry and
demographical structure. These regulations were not imposed on urban municipalities in 1960, and the size of urban tracts varies considerably in the 1960
census.
In 1970 the boundaries were redrawn to reflect changes in population density
and a large number of municipality mergers during the 1960’s. In 1960 the
732 municipalities had a total number of 7996 tracts, while in 1970 the 451
municipalities had 8818 tracts. The average tract populations were 464 and 439
in 1960 and 1970 respectively. In 1960, 6127 tracts had a population of fewer
than 500 individuals. This number grew to 6809 in 1970.4 Most of the new
tracts appeared in urban areas, reflecting both urbanisation and that the formal
guidelines for tract delineation only gradually were applied to urban areas. The
tracts in Oslo, the capital city, had an average of 4903 inhabitants in the 1960
census; this was reduced to 1091 in 1970 as the guidelines were applied.
The Norwegian tracts were small by the international standards of the day.
Sweden had 2568 “parishes” in 1971, with an average of 3145 individuals, Denmark had about 5000 primary units in 1970, with an average of 990 individuals.
Great Britain had “enumeration districts” of about 750–1000 individuals, in the
1961 census (Langen 1975, p. 5–6). The US Bureau of the Census requires that
the average population of all census tracts in a county be about 4000 people,
4

Langen (1975), Table 4.6 and and Table 4.7.
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and there were 62,276 tracts and Block Numbering Areas in the US 1990 census
(Bureau of the Census 1994, p. 10-1). The Norwegian census tracts are much
closer in size to the US “Block Groups”, a subdivision of census tracts and block
numbering areas.
The neighbourhood definitions used by Solon et al. (2000) are not census subdivisions. They use data from the Panel Study of Income Dynamics, and what
makes it possible to identify neighbourhoods in the PSID is a strict hierarchical
sampling procedure. Within each Primary Sampling Unit, smaller areas were
chosen, such as “cities, towns, census tracts, etc.” (Solon et al. 2000, p. 385).
At least one “chunk” of 20-30 contiguous dwellings was chosen from within each
of these smaller areas, a total of 6–20 chunks per PSU. Within these chunks, 4
dwelling units were selected. From the information available, it seems reasonable
to conclude that our neighbourhoods are somewhat larger than the neighbourhoods that can be identified from the PSID data, but smaller than the census
tracts mostly used to assess neighbourhood effects using US data.5
We observe the neighbourhood children live in at one point in time. This
may not accurately represent the environment of children from families who
move about. Such measurement error will bias estimates of neighbourhood effects
downward; however, families with children tend to move to neighbourhoods that
are similar to those they leave, so we cannot conclude anything about the magnitude of this effect from statistics about the frequency of moving alone. One way
to examine whether such moving introduces large biases is to compare the effects
of 1960 neighbourhood on those who stayed to those who moved, and in Section 4.4 we examine this using a somewhat restricted and truncated sample that
is different from our main sample: Because the tracts are not directly comparable
across the two censuses, we construct aggregations of tracts that are comparable.
Langen (appendix D, 1975) provides a catalogue of 5298 such comparable units.
In many circumstances there were no changes made to tract boundaries, and the
“aggregation” consists of a single tract. But some of Langen’s tract aggregations are very large, the largest being Oslo, the capital, in which the tracts were
completely redrawn.6 In order to examine how stable neighbourhood effects are,
5
Studies such as Kremer (1997), Topa (2001) and Conley and Topa (2002) are examples using
US census tracts as local neighbourhoods, but in different frameworks than ours. Solon et al.
(2000, footnote 9) note that the average size of lowest-level units in the National Longitudinal
Study of Youth is 200–250 dwelling units.
6
As the research leading to these aggregations were financed by a program on rural regions,
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we will consider a subsample of Langen’s aggregations. We restrict the sample
to aggregations with fewer than 4000 inhabitants in 1970, and exclude all tracts
from the 1960 census that were split across municipalities in the years between
1960 and 1970. For the purpose of examining the effect of moving, we limit our
sample to those aged 0–4 in the 1960 census, who we can expect to live with their
parents at the time of the 1970 census.

3.2

Outcome variables and observed family background

We classify all children living in the same private household as siblings, excluding all institutional households. For parental classification, we use the recorded
information on “adult responsibles” in the household. The “adult responsibles”
are in the majority of cases biological parents, but to the extent that children live
apart from their biological parents the head of the household and the spouse of
the head are indicated as “adult responsibles” in the census. In 1960 only 1.5 per
cent of our sample lived in a household without any biological parents, compared
to 3.2 per cent in 1970.
Our measure of adult educational attainment of our main sample is taken from
the register of the level of education maintained by Statistics Norway (Vassenden
1995). This register provides a detailed code of the type of the highest completed
education, the completion date and how many years of schooling the highest
completed education corresponds to. For individuals with no recent education,
their level of education as of the 1970 census is recorded.
Our measure of adult earnings is constructed from administrative data that
are collected from tax returns and various government agencies. We use the 1990–
95 observations of a category of earnings that is used to calculate accumulation of
insurance benefits. This definition includes wages, income from self-employment,
unemployment benefits and sick-leave payments, but excludes capital income,
social assistance, pensions and other transfers. We inflate all numbers by the
Consumer Price Index, and exclude all observations from before the completion
of education or of less than NOK 10,000 at 1995 prices. We calculate the mean
of the logarithm of these observations for each individual.
[Table 1 about here.]
the lists linking addresses to tracts in urban areas were not used.
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Whereas our measure of adult education is the natural one, choosing a measure of adult earnings is more controversial. We want to measure permanent
labour earnings. Unemployment insurance and sickness benefits are included as
these are conditional on previous employment and we do not want fluctuations
due to transitory unemployment or sickness periods to affect our estimates. The
parameters we estimate are only defined for those who actually participate in the
labour market and we have no ambition of correcting for non-random participation. The earnings cutoff of 10,000 NOK per year is of course arbitrary, but we
set this level to avoid measurement errors and transitory participation to affect
the estimates. A recent study based on very similar data performed a test which
shows that the brother correlation in earnings is not very sensitive to variations
in the cutoff point (Björklund, Eriksson, Jäntti, Raaum, and Österbacka 2002).
Since there may be secular trends and life-cycle effects in our outcome measures, all the numbers we calculate in this paper are residuals from a regression
on dummy variables indicating the year of birth (following Solon et al. 2000).
Table 1 provides summary statistics of our sample compared to the full population from the administrative data in 1995. In order to include a family in our
sample, the family must include at least two children aged 5–14 at the time of
the census. We restrict ourselves to the families with at least two brothers or two
sisters. Since we restrict attention to families with at least two same-sex individuals in the relevant age-group, our estimating samples are smaller than the full
population of the relevant age-group. Even so, it does not seem that the samples
are much different from the full population in terms of observed characteristics.
There is a limited increase in the average years of education from the older to
the younger cohorts, and this increase is stronger for women. The variance of the
years of educations decreases from the older to the younger cohorts. The same is
true of annual earnings, but this may simply reflect that earnings are measured
at two different stages of the life-cycle. Our samples are orders of magnitude
larger than that of Solon et al. (2000), who use 687 individuals from 144 clusters
to examine educational attainment, Page and Solon (2003) use 443 individuals
from 120 clusters to examine male earnings.
The measure we have of the educational attainment of the parents of individuals from our main sample is different. From the 1970 census we have education
recorded as years of schooling. The 1960 measure of education is a categorical
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classification. We could in principle use a set of dummy indicators to correct
for parental education but this would identify the coefficients from those neighbourhoods with two or more parents with the same educational background, and
the 1960 and 1970 measures would not be comparable. We have therefore transformed the categorical parental education codes into years of education. We use
repeated observations of the same individuals to construct a mapping from the
1960 codes to years of schooling, and then apply this mapping to all parents,
regardless of whether we have in fact repeated observations of this parent.

3.3

Estimation

Estimation of the covariance of some characteristic within a group is not a difficult
problem. There are many ways to combine these within-group estimates, but
note that observations here consist of pairs of siblings. A family of 2 siblings
contributes one such pair, a family of 3 contributes 3 and so on: With S siblings,
there are S(S −1)/2 unique pairs. Solon et al. (2000) provides (6) as an estimator
of the covariance between siblings of a variable y with E(y) = 0,
C
X
c=1

Wc

(F
c
X
f =1

"
Wcf

X
s6=s0

ycf s ycf s0
Scf (Scf − 1)/2

#,

Fc
X
f =1

),
Wcf

C
X

Wc .

(6)

c=1

Here c denotes neighbourhood, f denotes family and s denotes sibling, the Wc and
Wcf ’s are weights and Scf is the number of siblings in family f in neighbourhood
c. Solon et al. considered four different weighting schemes. In practise, we have
found the differences among estimates with different weighting schemes to be
negligible, and all estimates in this paper gives all sibling-pairs and neighbourpairs equal weight regardless of whether they came from large or small families
and neighbourhoods. To centre the observation around zero, we follow Solon et
al. and first regress the variable in question on dummies for each year of birth.
The estimation of neighbourhood correlations is complicated by the fact that
we want the correlation of one individual in a family with all other individuals
except its siblings, so that the neighbourhood covariance is not contaminated by
sibling correlations in small neighbourhoods. For a pair of families with Scf and
Scf 0 siblings there are Scf Scf 0 unique pairs, and if there are F families in the
neighbourhood, there are F (F − 1)/2 unique family pairs. Solon et al. provide
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an estimator of the neighbourhood correlations that is similar in spirit to (6),
,
,

Scf Scf 0
C

X
X
X X ycf s ycf 0 s0


0
0
Wcff
Wcff
Wc .
Wc

 0
Scf Scf 0
c=1
c=1
s=1 s0 =1
f 6=f 0
f 6=f

C
X


X

(7)

In order to adjust for the effect of observed family characteristics, we follow
Solon et al. (2000) and regress ycf s on a vector of observed characteristics X̃cf
and neighbourhood dummies. Subtracting the covariance of the predicted familyeffects from the total covariance (as indicated in (5)) and dividing by the total
variance of ycf s , we obtain neighbour correlations that are adjusted for observed
family characteristics.
We have no analytical expression for the variance of these estimators. Solon
et al. use balanced half-samples to take into account the complex sampling procedure of the PSID data. We have chosen a bootstrap procedure that resamples
blocks of data and repeats all initial corrections for every resampled set of data.
Since neighbourhoods may well be correlated in a spatial sense, we use municipalities as units of resampling for both the sibling and neighbour correlations.
Since we have complete coverage of a whole economy that is spread over a relatively large geographical area, we believe that there is limited room for spatial
correlation to bias the standard errors, and that our strategy of resampling on
municipalities provides us conservatively large estimates of the standard errors.
Calculation of the bootstraps are computationally expensive, and we have limited
the number of replication to 250.7

4

Results

In this section we first report the empirical sibling and neighbour correlations.
Then we present our preferred estimates of the upper bounds of neighbourhood
effects that accounts for sorting on observed family characteristics. Finally, we
report family effects, net of the impact of siblings growing up in the same neighbourhoods. In all cases, we show the estimates by gender, sets of birth cohorts
and adult outcome measure. Several robustness checks are performed to back our
7

With 250 replications there is still some variation in the standard errors when starting
at different random seeds, but this variation is much to small to influence inference in any
important way (evidence available on request).
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interpretation of the numbers as reliable estimates of neighbourhood and family effects, including discussions of how regional differences and neighbourhood
misclassification affect our estimated neighbour correlations. We close this section with a discussion of policy changes during the 1950s, ’60s and ’70s that are
candidates for explaining our results.

4.1

Sibling and neighbour correlations in education and
earnings

The sibling and neighbour correlations are shown in Table 2. The brother correlation in years of schooling is around 0.42 and somewhat higher, around 0.46,
for sisters. These figures are surprisingly similar to those found for other countries. According to Solon (1999), sibling correlations in years of education in the
United States are a little higher than 0.5. Table 2 also reveals that the genderspecific education correlation is fairly stable across cohorts, with a slightly higher
correlation for the younger birth cohorts. Thus, the total impact of family and
neighbourhood characteristics shared by siblings seems to be constant over time.
The neighbour correlations in education are much lower. While the male correlation is higher among those born 1946-55, the gender difference is negligible in
the younger cohorts. While Solon et al. (2000) report an unadjusted neighbour
correlation of around 0.2 in the United States, neighbourhoods seem to be less
important in Norway.8 Moreover, the impact of location during childhood seems
to have fallen over time, since the neighbour correlation is considerably lower in
the younger birth cohorts. It drops from 0.112 to 0.061 for males and from 0.103
to 0.065 for females.
[Table 2 about here.]
Correlations are considerably lower when we look at earnings. The sibling
correlations in the range of 0.15-0.20 are similar to figures found in previous
studies. Björklund et al. (2002) find that brother correlations in Scandinavia
are significantly lower than the typical 0.3-0.4 found in recent US studies. In
spite of the higher education correlation for sisters, we find that earnings are less
8

Note, however, that the estimates of Solon et al. (2000) come from a much smaller sample,
with standard errors around 0.05.
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correlated among sisters than among brothers.9 The brother correlation drops
from the oldest to the youngest cohorts, from 0.203 to 0.185, while the earnings
correlation for sisters increases from 0.148 to 0.165.
The neighbour correlations in adult earnings are positive, and higher for neighbouring boys are higher than for girls. The higher male correlation is found in
both cohorts. For the older birth cohorts, the correlation in adult earnings among
neighbouring boys is 0.059 and 0.029 for girls. As for education, the male correlation is reduced by approximately one half from the 1946-55 to the 1956-65
cohorts and somewhat less for females.
To summarise, the correlations indicate that both families and neighbourhoods matter. Local childhood communities have become less important in explaining the overall variation in adult outcomes over time, and the gender difference has been reduced as well.

4.2

Neighbourhood effects

The neighbour correlations in Table 2 are upward biased measures of the true
influence neighbourhoods have on individuals, due to sorting of families into
communities. Resemblance in adult outcomes among persons who spent their
childhoods in the same community may partly, or even completely, reflect that
neighbouring children experience similar family environments. In Table 2 we also
report adjusted neighbour correlations in years of schooling where we subtract
the covariance in effects of observed family characteristics.10
When we partial out the effect of parental education the correlation drops considerably. Family structure characteristics are less important, the numbers are
very similar to the unadjusted figures. When combining the two sets of family
background variables available for both cohorts, the correlation drops considerably, from 0.112 to 0.049 for males and from 0.103 to 0.041 for females in the
1946-55 cohorts. The impact of the family background adjustment is similar for
the 1956-65 cohorts. The neighbour correlations for males and females have become more similar over time. Parental income information is only available for
the younger cohort and this adjustment reduces the correlation slightly.
9

Bound, Griliches, and Hall (1986) finds that sisters are more similar than brothers, but
they examine residuals from wage equations.
10
To prevent family background coefficients from being affected by neighbourhood effects,
these are estimated with neighbourhood dummies.
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In Table 2 we also report bounds on the neighbourhood effects on adult earnings adjusted for family background. After subtracting the contribution of parental education, we find that the neighbour correlations fall in both cohorts and
for both men and women. As for education, family structure is less important.
Including parental income among the family controls has a negative, but modest,
effect on the correlations.
Several important conclusions can be drawn from the estimates in Table 2.
First, observed family sorting into neighbourhoods does not fully explain the
resemblance in adult earnings among persons who grew up in the same neighbourhood. Second, neighbourhoods have become less important as determinants
of adult earnings. This is consistent with, and presumably partly explained by,
the declining effects of neighbourhoods on educational attainment. Third, childhood location seems to have stronger effects on adult earnings for males than
for females. This gender difference in earnings correlations among neighbouring
children is present for both cohorts. Finally, the family background adjustment
wipes out the difference between earnings and schooling correlations. While the
unadjusted neighbour correlations are much higher for education than earnings,
they are strikingly similar after having adjusted for observed family sorting into
neighbourhoods, especially for the younger cohorts.
One might ask what the correlations mean in terms of absolute size of neighbourhood effects. If we consider male earnings, we can use the upper bound and
the variance from Table 1, and find that the standard deviation of the neighbourhood effects to be smaller than 0.124 and 0.086 for the older and younger
cohorts respectively.11 Although the correlations may seem low, the variance is
large enough that the bounds on neighbourhood effects are in no way negligible.

4.3

Family effects

Previous studies of sibling correlations do not disentangle family from neighbourhood effects. The only exception, to our knowledge, is Page and Solon (2003).
Table 2 suggests that family background is by far more important than neighbourhoods, but the sibling correlations also include the effects of siblings growing
up in the same neighbourhoods. In this section we tighten the bound on family
11

The estimates of neighbour correlation are those adjusted
p for parental education and family
structure. The bound is calculated as sd(β 0 Zc ) ≤ sd(ycf s ) corradj. (ycf s , ycf 0 s0 ).
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effects using the method described in Section 2.
The lower bound on family effects on education is 0.366 for older males. In
the younger cohorts, we find that at least 0.401 of the male variance in schooling
is explained by factors, other than childhood location, which siblings share. The
female estimates are 0.416 and 0.454, respectively. Thus the lower bound on
family effects has increased slightly for both men and women.12
Considering male earnings, the lower bound on family effects is very similar for
the two cohorts, 0.156 among those born 1946-55 compared to 0.160 for those born
ten years later. Consequently, weaker neighbourhood effects could potentially
account for all of the decrease in brother correlations in Table 2.
For females, the lower bound on the family effects on adult earnings is actually
increasing from 0.127 in the older cohorts compared to 0.152 in the younger.
This suggests that the higher earnings correlation among brothers compared to
sisters in the older cohorts is partly explained by larger neighbourhood effects on
earnings for males. While family effects on educational attainment seem to be
somewhat stronger for females than for males, the gender difference is smaller for
earnings. The lower bound on family effects on earnings in the younger cohort is
basically the same for both sexes.
Since it seems the impact of neighbourhoods seems to have declined, one
might wonder why the sibling-correlation did not declined correspondingly. But
decline a drop need not be a necessary corollary. If fewer families are financially
constrained when making human investments, other mechanisms which tend to
create homogeneous families may well become more important. For instance, if
ability sorting into education is important, it may well be that poorer families,
formerly restricted from investing in all of their promising children, can afford to
send all of them on to higher education as the effective price of attendance drops.

4.4

Robustness checks

In this section we discuss whether the neighbour correlations, and particularly
the drop over time, could reflect other mechanisms than declining neighbourhood
effects. We first check whether the neighbourhood effects represent permanent regional effects rather than impact of childhood local community. Then we address
12

All the bounds discussed in this section are based on the largest set of family background
characteristics that is available for both the older and younger cohorts.
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the decline by discussing changes in neighbourhood boundaries, sorting, measurement error in permanent earnings and misclassification of childhood community
as alternative explanations for why the upper bound on neighbourhood effects is
reduced.
The neighbour correlations may reflect impact of regional characteristics
rather than local effects. In other words, what we label neighbourhood effects
may represent permanent differences between children growing up in different
regions (e.g. urban vs non-urban areas). Moreover, in the case of adult earnings
it may also reflect interaction of location preferences and regional price levels
(Griliches 1979). It is well-documented that workers in urban areas in the US are
paid a premium for living and working there.13 If resemblance in adult earnings
among neighbouring children simply reflects the interaction between geographical
location preferences and regional wage and price differences, heavily influenced
by where they grew up, it is only weakly related to what people think of as
neighbourhood effects on adult welfare. Since we neither have a model of geographical mobility, nor good regional wage and price indices, we perform a simply
check where neighbour correlations are estimated within childhood county. We
add 20 county dummies to birth year variables in the process of constructing the
outcome measure, and we only predict family effects on within county variation.
In this way we condition out all effects of adult location that are explained by
the region in which the person spent his childhood and thereby all variation in
neighbourhoods across counties. If the effects are associated with region rather
than neighbourhood, or if location preferences explained the correlations, we
would expect the neighbour correlations to vanish. Table 3 reports the sibling
and neighbour correlations, estimated within childhood county. By comparing
Table 2 and Table 3, we find that the brother and sister correlations in adult
outcomes are basically unchanged.
[Table 3 about here.]
The neighbourhood effects on educational attainment drop significantly, but
do not disappear. Considering schooling years of the oldest cohorts first, the
13

Using our measure of earnings in a Mincer earnings equation including schooling, experience, experience squared, sex and regional dummies, the largest difference is between the
counties Aust-Agder (with low earnings) and Akershus, a 0.125 log points difference.
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neighbour correlations are reduced by approximately 25 per cent when we estimate within regions. Adjusting for childhood county has no important impact
on the younger cohorts, although the within-county estimates are lower for both
men and women.
Earnings correlation estimates are more affected by the childhood-region adjustment. This is what we would expect if is driven by regional wage and price
differentials, since these will partly be accounted by adult location being strongly
affected by childhood region. Comparing Tables 2 and 3 we see that the neighbour correlations in earnings drop by about 50 per cent when we estimate within
counties. We also report the family background adjusted estimates in Table 3
following the same procedure as in Table 2. The adjustment does reduce the correlations, especially for females where the neighbour correlations in earnings end
up below 0.01. The lower effects of neighbourhoods in the younger cohorts remain
for both males and females. It is important to emphasise that the within-county
estimates neglect all the effects of variation in neighbourhoods between counties
and this downward bias can be substantial. To summarise, neighbourhood effects
remain positive and declining even if we estimate within counties.
The next check is on neighbourhood boundaries which changed from 1960
to 1970. However, neighbourhoods were more narrowly defined in 1970 and the
average number of residents was lower than in 1960. As the 1970 classification
represents smaller communities, one would expect the estimated correlations to
increase rather than fall.
In the cohort comparison we measure income at different points of the life
cycle. The two sets of cohorts are measured while 25-40 and 35-50 years of age
respectively. Whereas we have preferred to use permanent earnings, the correlations will be biased downward by measurement error or transitory components
in our measure of average earnings (Solon, Corcoran, Gordon, and Laren 1991).
One might suggest that we have a more noisy earnings measure for the younger
cohort, potentially explaining the drop in the neighbour correlation. But any
important bias of this kind would also affect the sibling correlations. With a
simple measurement error model, the estimated correlation is proportional to
the correlation in permanent earnings. Assume that any difference between our
observed earnings and permanent earnings is generated by the same model for
siblings and neighbours. If the drop in the estimated neighbour correlation was
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generated by a different degree measurement error, we would expect a similar
relative decline in the sibling correlations. The stability, and even slight increase
for women, suggests that this bias is likely to be small.
We interpret the estimates as upper bounds on the neighbour effects and the
true effects can be constant if sorting on unobserved family characteristics has
decreased over time. We check this explanation by looking at how adult education
is distributed within and between neighbourhoods over time, since we expect any
trend in sorting on unobserved family background to be similar to the trend
in sorting on observed characteristics. If sorting decreased from 1960 to 1970,
one would expect the between-neighbourhood component of the total variance in
adult education to fall. Table 4 shows the opposite. Consequently, weaker sorting
leading to an upper bound which is closer to the true neighbourhood effect in the
younger cohorts does not seem to be the explanation.
[Table 4 about here.]
Finally, community misclassification error may explain the drop in neighbourhood correlation if family mobility increased during the 1950s and throughout the
1960s. We only observe location at one point in time. Since families move, neighbourhood effects tend to be downward biased for both cohorts. On the other
hand, families tend to move to similar neighbourhoods. A recent study for the
United States (Kunz, Page, and Solon 2003) shows that one-year observation of
location does not create a significant bias in the neighbourhood effects, but this
conclusion may not be applicable to Norwegian data. This misclassification explanation cannot be checked for the full samples, as changing boundaries makes a
substantial number of neighbourhoods incomparable over time. Using the subset
of comparable geographical units described in Section 3.1, we estimate different
correlations of those who stay in the same and those who move to a different
neighbourhood during the 1970s. We limit ourselves to those aged 0–4 in 1960,
because we want to follow children who can be expected to live with their parents ten years later. As we discussed in section 3.1, these tract-aggregates contain
more individuals and they cover larger geographical areas than the original units.
[Table 5 about here.]
The first column in Table 5 reports the neighbour correlations for the 1956-60
cohorts, based on those individuals who spent at least some of their first five years
19

in the aggregated tracts, but with the same definitions of neighbourhoods as in
the previous tables. The second column is based on the aggregated tracts, using
the same set of individuals. As expected, aggregation implies that correlations fall
somewhat. Splitting stayers and movers in column three and four, all correlations
are lower for movers than for stayers, suggesting that mobility does create a slight
downward bias. For male earnings, the correlation among stayers is twice that of
movers. Even if misclassification may have increased over time, the magnitude of
the difference between stayers and movers is too small to provide an explanation
for the drop in neighbour correlations over time.
Since changing neighbourhood boundaries, weaker sorting of families into
neighbourhoods, measurement error in earnings or misclassification of neighbourhoods cannot explain the drop in neighbour correlations over time, we are fairly
confident that the true impact of location during childhood has declined. Although attributing this change to public policies must be speculative, we want
to point to some reforms and policy changes that we find likely to have played a
role.

4.5

Possible explanations of declining neighbourhood effects

Local government services have been an important component in the building
of the Norwegian welfare state after the Second World War. In the late 1940s
real per capita local government spending increased by an annual rate of 9 per
cent, remaining at a high level of around 5 per cent during the next three decades (Borge and Rattsø 2002). As a consequence, local public spending as a
percentage of GDP increased from 9 per cent in the late 1940s to around 16 per
cent in the 1970s. During the same period, the relative variation in spending
across municipalities declined sharply. In the years before and after the Second
World War, the tax base given by the local private income level largely explained
the variation in spending across municipalities. Redistributive measures such as
central government grants to municipalities were gradually introduced, and by
1980 the correlation between current per capita municipal spending and private
income had changed from large and positive to negative. As far as neighbourhood
institutions providing primary school and health care services are concerned, the
first three decades after the Second World War were characterised by an over20

all expansion and an equalisation of spending across municipalities (Falch and
Tovmo 2003).
The school reforms implemented in the 1960s and 1970s are particularly interesting as possible explanations for the drop in neighbourhood effect for the
cohorts growing up around 1960 and 1970. Norway experienced a sequence of
school reforms during this period. The reform of the primary school system during
the 1950s introduced a common curriculum in all communities, as well as access
to the same number of teaching hours throughout the country. The comprehensive school reform of the 1960s increased the minimum level of schooling from 7
to 9 years, unified the education system and provided a common curriculum for
all schools. In the 1970s regional colleges were established to enhance equality
of opportunity in terms of transition to higher education for people growing up
in all regions. The total number of students in higher education grew by 53 per
cent between 1971 and 1981 (table 190, Statistics Norway 2001).
Probably the most extensive of the school reforms was the comprehensive
school reform implemented between 1960 and 1970. The aims of the reform were
stated explicitly in several governmental background papers. They were to raise
the level of education, to smooth the transition into higher education and to
enhance equality of opportunities across socio-economic and geographical backgrounds. It is expected that this reform reduced the effect of family background
as well as neighbourhoods from 1960 to 1970. While most of the cohorts born
between 1946-55 completed compulsory education before the reform, the 1956-65
cohorts went to the new comprehensive schools. Analyses of the participation
rate to higher education for cohorts born from 1942-1970 show a strong degree of
regional equalisation (Hægeland, Klette, and Salvanes 1999). The comprehensive
school reform weakened the impact of socio-economic background on transition
to higher education (Aakvik, Salvanes, and Vaage 2003).
Access to student grants and loans was expanded in the late 1960s and early
1970s. A grant for students older than 16 who lived more than 40 km away from
their parents was introduced in 1968. Generally, from the age of 18 all students
were entitled to a subsidised loan which covered living expenses. Tuition fees
at Norwegian universities have been negligible. One motivation for the student
grant and loan scheme introduced during the late 1960s was to promote equality of
opportunity, such that educational qualifications could be attained independent
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of geographical location, age, gender, economic or social status.14

5

Concluding Remarks

Family background and childhood neighbourhood play an important role in explaining adult education and earnings. While most studies evaluating the combined effects of family and neighbourhoods are from the United States, we present
evidence from a country with different labour market institutions, educational
system and welfare policies. Census data from Norway enable us to construct
neighbourhoods and use a detailed set of family background variables. We focus
especially on whether the impacts of neighbourhoods and families have changed
over time, estimating separate parameters for children born 1946-55 and those
born ten years later. Our main results can be summarised as follows.
Neighbour correlations in years of schooling for the 1946-55 birth cohorts are
0.112 for boys and 0.103 for girls. The log earnings correlations are estimated
to be 0.059 and 0.029, respectively. Comparing the 1946-55 with the 1956-65
birth cohorts, we find a declining effect of neighbourhoods as the correlations are
reduced by approximately one half.
Neighbour correlations are upward biased estimates of the influence of local
childhood environments because similar families cluster in communities. We
tighten the bound on the variance of neighbourhood effects by using data on
observed family background. Adjusting for observed family background, the correlations drop considerably, for education down to 0.043 and 0.041 for the oldest
boys and girls, respectively. Earnings correlations among neighbouring children
born 1946-55 are reduced to 0.047 and 0.021, for boys and girls respectively. In
the younger cohorts, the neighbour correlations are approximately reduced by
half.
We discuss whether the decline in neighbour correlation reflect changes in
neighbourhood boundaries or reduced sorting of families into communities, and
reject these explanations. Although higher geographical mobility among parents
and measurement error in adult earnings for the younger cohorts may contribute to lower earnings correlations among neighbouring children over time, these
14

This was later formulated in the first paragraph in “Lov om utdanningsstøtte til elever og
studenter”, law of 26.04.1985, no. 21.
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factors only explain a minor part.
The impact of families, net of neighbourhood effects shared by siblings, is
found to be fairly stable across cohorts. For adult earnings we find adjusted
brother correlations of 0.156 and 0.160, for the older and younger cohorts respectively. The corresponding sister correlations are 0.127 and 0.152, suggesting
a convergence between sexes.
Families and neighbourhoods have weaker effects on adult outcomes in Norway
than in the United States, adding to the evidence that intergenerational mobility
is higher in the Scandinavian welfare states than in the United States (Björklund
and Jäntti 1997). We offer no rigorous tests of why neighbourhoods explain a
lower fraction of the variation in adult outcomes among the younger cohorts;
however, we single out the expansion of local government services in general, and
education reforms in particular, as important candidates. These policies were
implicitly targeted to promote equality of opportunity. These policy reforms
affected the post-war birth cohorts differently. In particular, those born after
1955 faced a more similar school system and lower costs of educational investment
than those born during the previous decade.
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Table 1. Comparison of samples with population
1946–55 cohorts
Male:
mean age
mean education (years)
(standard deviation)
mean log av earnings 1995
(standard deviation)
share full time working 1995
share unemployed 1995
number of people
Female:
mean age
mean education (years)
(standard deviation)
mean log av earnings 1995
(standard deviation)
share full time working 1995
share unemployed 1995
number of people

1956–65 cohorts

earnings

education

pop.

earnings

education

pop.

44.48
11.53
2.89
12.31
0.57
0.735
0.075
106 287

44.48
11.45
2.92
12.30
0.58
0.704
0.074
113 739

44.56
11.58
2.93
12.31
0.58
0.714
0.072
290 345

34.38
11.89
2.30
12.19
0.55
0.733
0.108
122 413

34.39
11.86
2.39
12.20
0.55
0.720
0.108
125 436

34.41
11.91
2.30
12.20
0.55
0.726
0.107
297 734

44.49
11.00
2.60
11.77
0.62
0.460
0.064
92 581

44.48
10.88
2.60
11.76
0.63
0.429
0.064
103 109

44.55
10.99
2.60
11.77
0.63
0.430
0.063
278 381

34.40
11.84
2.29
11.67
0.66
0.436
0.102
103 308

34.41
11.74
2.27
11.66
0.66
0.408
0.103
114 549

34.47
11.82
2.28
11.68
0.66
0.412
0.100
286 074

Note: The table compares the samples that remains after linking the administrative files with
the census files and restricting the sample to tracts with at least two families of two individuals
with non-missing observations.
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Table 2. Correlation in education and adult earnings among siblings and neighbouring
children.
Siblings
Neighbours

males

1946–55

1956–65

1946–55

1956–65

Education 1995
0.4150
(0.0088)
adjusted for parental education (PE)

0.4213
(0.0075)

0.1121
(0.0261)
0.0590
(0.0111)
0.1105
(0.0260)
0.0494
(0.0094)

0.4739
(0.0080)

0.1027
(0.0213)
0.0493
(0.0062)
0.1013
(0.0205)
0.0405
(0.0046)

0.0612
(0.0075)
0.0245
(0.0030)
0.0602
(0.0076)
0.0206
(0.0032)
0.0163
(0.0034)
0.0653
(0.0095)
0.0245
(0.0046)
0.0642
(0.0095)
0.0202
(0.0050)
0.0153
(0.0050)

adjusted for family structure (FS)
adjusted for PE and FS
adjusted for PE, FS and parental income
females

0.4561
(0.0064)
adjusted for parental education (PE)
adjusted for family structure (FS)
adjusted for PE and FS
adjusted for PE, FS and parental income

males

Average log Earnings 1990–95
0.2032
0.1845
(0.0082) (0.0059)
adjusted for parental education (PE)
adjusted for family structure (FS)
adjusted for PE and FS

0.0591
(0.0074)
0.0499
(0.0059)
0.0584
(0.0077)
0.0470
(0.0053)

adjusted for PE, FS and parental income
females

0.1480
(0.0053)
adjusted for parental education (PE)
adjusted for family structure (FS)
adjusted for PE and FS
adjusted for PE, FS and parental income

0.1645
(0.0043)

0.0292
(0.0055)
0.0225
(0.0041)
0.0287
(0.0051)
0.0206
(0.0036)

0.0283
(0.0051)
0.0252
(0.0047)
0.0280
(0.0048)
0.0245
(0.0052)
0.0221
(0.0051)
0.0201
(0.0024)
0.0141
(0.0022)
0.0197
(0.0024)
0.0127
(0.0021)
0.0104
(0.0021)

Note: Estimated on the full population of those aged between 5–15 in the year of the census in families with at
least 2 children in this age span, and in neighbourhoods with at least two such families. Correlations in education
based on 1995 data, the earnings measure is the mean of logarithm of earnings 1990–95, dropping those years before
completion of education or with less than NOK (1998) 10,000 in earnings.
The variables for parental education include a 4th degree polynomial in mother’s and father’s education and
a first degree interaction term and dummies for whether any of these are missing. The family structure variables
include indicators for whether parents are currently divorced, separated, presence of a step-parent or non-biological
parents, single parents and size of the household. Parental income consists of the logarithm of the income of the
responsible adults and indicators for whether any of these are missing.
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Table 3. Correlation in education and adult earnings among siblings and neighbouring
children. Within regions.
Siblings

males

Neighbours

1946–55

1956–65

1946–55

1956–65

Education 1995
0.4057
(0.0070)
adjusted for parental education (PE)

0.4177
(0.0067)

0.0885
(0.0182)
0.0587
(0.0121)
0.0879
(0.0184)
0.0563
(0.0135)

0.4694
(0.0070)

0.0787
(0.0112)
0.0485
(0.0051)
0.0781
(0.0114)
0.0460
(0.0058)

0.0562
(0.0065)
0.0270
(0.0032)
0.0556
(0.0061)
0.0247
(0.0031)
0.0220
(0.0035)
0.0622
(0.0082)
0.0295
(0.0049)
0.0616
(0.0086)
0.0270
(0.0043)
0.0240
(0.0049)

within childhood county

adjusted for family structure (FS)
adjusted for PE and FS
adjusted for PE, FS and parental income
females

within childhood county

0.4495
(0.0052)

adjusted for parental education (PE)
adjusted for Family structure (FS)
adjusted for PE and FS
adjusted for PE, FS and parental income

males

Average log Earnings 1990–95
within childhood county
0.1831
0.1714
(0.0065) (0.0052)
adjusted for parental education (PE)
adjusted for family structure (FS)
adjusted for PE and FS

0.0310
(0.0036)
0.0259
(0.0029)
0.0307
(0.0036)
0.0251
(0.0033)

adjusted for PE, FS and parental income
females

within childhood county

0.1406
(0.0045)

adjusted for parental education (PE)
adjusted for family structure (FS)
adjusted for PE and FS
adjusted for PE, FS and parental income

0.1579
(0.0046)

0.0127
(0.0013)
0.0089
(0.0014)
0.0125
(0.0013)
0.0083
(0.0014)

0.0131
(0.0023)
0.0131
(0.0020)
0.0107
(0.0020)
0.0129
(0.0022)
0.0087
(0.0022)
0.0117
(0.0012)
0.0071
(0.0012)
0.0115
(0.0012)
0.0063
(0.0012)
0.0050
(0.0013)

Note: Estimated on the full population of those aged between 5–15 in the year of the census in families with at
least 2 children in this age span, and in neighbourhoods with at least two such families. Correlations in education
based on 1995 data, the earnings measure is the mean of logarithm of earnings 1990–95, dropping those years
before completion of education or with less than NOK (1998) 10,000 in earnings. Both the outcome variable and
the observed family characteristics have their county mean subtracted.
The variables for parental education include a 4th degree polynomial in mother’s and father’s education and
a first degree interaction term and dummies for whether any of these are missing. The family structure variables
include indicators for whether parents are currently divorced, separated, presence of a step-parent or non-biological
parents, single parents and size of the household. Parental income consists of the logarithm of the income of the
responsible adults and indicators for whether any of these are missing.
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Table 4. Degree of neighbourhood sorting
female education male education
mean
σ̂u
σ̂
ρ̂ = σ̂u2 /(σ̂u2 + σ̂2 )

1960

1970

1960

1970

8.008
0.557
1.578
0.104

8.627
0.900
1.194
0.177

8.641
0.935
2.274
0.145

0.932
1.269
2.516
0.203

Note: Decomposition of the variance of adult educational attainment at the time of the
censuses. Estimates from the regression Eic = E + uc + ic (with neighbourhood fixed effects).
Calculated on the population of individuals aged 30–50 at the time of the censuses.
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Table 5. Stayers and movers
all (tracts)

all (aggregations)

stayers

movers

male

0.0593
(0.0074)

0.0444
(0.0124)

0.0482
0.0363
(0.0130) (0.0119)

female

0.0589
(0.0102)

0.0400
(0.0156)

0.0418
0.0311
(0.0160) (0.0131)

male

0.0334
(0.0031)

0.0296
(0.0056)

0.0377
0.0173
(0.0057) (0.0052)

female

0.0201
(0.0023)

0.0155
(0.0035)

0.0164
0.0114
(0.0035) (0.0028)

education

earnings

Note: Neighbour correlations for sample of stayers and movers. The sample includes those aged 0–5
in 1960 and with mothers living in one of 4969 tract aggregations with fewer than 4000 inhibitants and
not containing 1960 tracts that were split among several tracts in the 1970 census. The first column
summarizes this sample at the lower tract level, stayers and movers inclusive. The group “stayers” lived
in the same tract aggregation in 1970 as in 1960, while the “movers” (27.5 per cent of the sample) had
moved to some different tract aggregation.
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