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Abstract

This paper uses a unique and very rich PISA dataset from Denmark to
investigate how the ethnic concentration in the school in�uences cognitive out-
comes for both immigrant and native Danish children. We �nd that immigrant
children from non-Western countries have lower reading test scores than native
Danish children, and that children in schools with a high ethnic concentration
score signi�cantly lower in the reading test than children in schools with a low
ethnic concentration. These results are fairly robust across estimation methods.
Immigrant children�s lower cognitive outcome is related to the ethnic concen-
tration in the schools they attend and their relatively low socioeconomic status.
Instrumenting for ethnic concentration reveals that even after taking into con-
sideration that individuals may sort across neighborhoods, ethnic concentration
in the school and the child�s own ethnicity are still important factors in deter-
mining the child�s cognitive outcome. However, the negative e¤ect of ethnic
concentration in the school is only signi�cant for the native Danish children.
Finally, there is a strong positive e¤ect on the children�s cognitive outcome of
speaking Danish at home.
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1 Introduction

The share of immigrant children in schools is increasing in many Western countries.
In general, the number of immigrants is increasing in most Western countries and
therefore the number of immigrant children is increasing as well. Immigrants tend
to choose housing around the big cities which leads to an over-representation of im-
migrants in the schools in the big cities. Furthermore, parents of native children
sometimes move their children to a private school with few immigrant children if
there are many immigrant children at the local district school. This imbalance of
native and immigrant children in schools might be a problem since the school per-
formance of immigrant children is often found to be poor compared to that of native
children. Recently, a number of studies have examined immigrant children�s cognitive
outcomes, and the typical �nding of these studies is that immigrant children have a
disadvantage (Ammermüller, 2007; Entorf and Lauk, 2006; and Schnepf, 2007). Sev-
eral reasons for the poor performance of immigrant children may exist: language
skills, socioeconomic background, and school factors. Many of these explanations
have been investigated in the literature, but relatively little evidence is available on
the e¤ects of going to school with many immigrant peers. The ethnic concentration
of the school may in�uence the cognitive outcomes of both immigrant children and
native children.
The aim of this paper is to analyze the e¤ect of ethnic concentration in the schools

on the cognitive outcomes of children. We use a unique and very rich PISA dataset
from Denmark. In these data, the cognitive outcomes of the children are measured
by the PISA test score for reading abilities. Most of the children are tested in 9th
grade, i.e. just before they make the decision of whether to enroll in high school
or whether to start working full-time in the labor market. We �rst investigate the
extent to which immigrant children perform worse than native Danish children, and
then we provide various explanations for this relationship, including socioeconomic
background and school factors. The focus of this study will be on the e¤ects of ethnic
concentration in the schools and the children�s own background.
One question that arises in investigating the e¤ect of ethnic concentration is

whether this e¤ect is a causal e¤ect or whether it is the result of a selection process.
A given school may have a high ethnic concentration because the parents of the immi-
grant children have decided to live in a neighborhood with many immigrants. To deal
with this problem, we use an instrument for ethnic concentration in the school: the
ethnic concentration in a larger geographical area. This instrument only in�uences
the PISA test scores through the in�uence of the residential choice on the ethnic con-
centration in the school. It does not by itself directly a¤ect the test scores, and hence
it allows us to estimate the e¤ect of ethnic concentration correcting for the possible
endogeneity.
In the empirical analysis, we show that immigrant children from non-Western

countries tend to have a lower cognitive outcome than native Danish children. These
results are fairly robust across estimation methods. The lower outcome of immigrant
children is related to the ethnic concentration in the schools that the children at-
tend. It is also clear from the estimation results that the low socioeconomic status
of the immigrants is even more important than the ethnic concentration in schools.
Instrumenting for ethnic concentration reveals that after taking into consideration
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that individuals sort across neighborhoods, ethnic concentration in the school and
the child�s own ethnicity are still important factors in determining the child�s cogni-
tive outcome. However, the negative e¤ect of ethnic concentration in the school is
only signi�cant for the native Danish children.
Since education is a very important precondition for the integration of immigrants

into the labor market, these results may have important implications for the future
integration e¤orts of immigrants into the Danish labor market. In addition, Denmark
has one of the most expensive educational systems in the world. It is therefore in itself
important to target policy e¤orts and resources where they have an e¤ect, especially
with respect to optimizing inputs into schooling. We will discuss policy implications
further in the concluding section of the paper.
The remainder of this paper is structured as follows. In Section 2, we brie�y review

the literature and discuss some of the determinants of cognitive outcomes. Section
3 introduces the three di¤erent estimation methods and Section 4 describes the data
used in the analysis. Estimation results are provided in Section 5 and, �nally, Section
6 concludes.

2 Literature Review

There are several possible explanations why immigrant and native children do not
have the same educational outcomes. The children�s cognitive outcomes may be af-
fected by a variety of factors such as the characteristics of the neighborhood where
they live and the characteristics of the peers with whom they go to school. In the
literature, these e¤ects are referred to as neighborhood e¤ects and peer e¤ects, re-
spectively. Family background, values, and tradition for prioritizing school work will
probably also a¤ect the children�s cognitive outcomes. Further, resources may vary
between schools and have an impact on the children�s outcomes. There can, for in-
stance, be a variation in teacher quality, teacher/student ratio, class size, and quality
of books. The e¤ects of these school-related factors are referred to as school e¤ects.
Most of the literature on the poor school performance of immigrant children fo-

cuses on their disadvantaged socioeconomic background. There is, however, a rapidly
growing literature on peer e¤ects and some of this research addresses immigrant
school performance. Further, the literature on neighborhood e¤ects often focuses
on immigrants. The literature which examines the e¤ect of school environment on
child performance is by contrast rather sparse, particularly in its analysis of ethnic
concentration. It is this latter literature that we want to contribute to.
Socioeconomic status and family background are often found to be very important

factors behind the poor school performance of immigrant children. This is the case
in the study by Ammermüller (2007) who uses PISA data for Germany to investigate
the di¤erences between immigrant children and native German children. A similar
analysis with the same conclusion is performed by Rangvid (2007) who uses a special
PISA dataset for the city of Copenhagen. Schnepf (2007) examines di¤erences in
educational achievement between immigrants and natives across ten countries, also
using PISA data, and she �nds that for the �ve continental European countries (Ger-
many, Switzerland, France, the Netherlands and Sweden) the di¤erences are explained
predominantly by di¤erent family backgrounds.
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Several recent studies have addressed the issue of peer e¤ects, see e.g. Hoxby
(2000), Hanushek et al. (2003), Entorf and Lauk (2006), and Ammermüller and
Pischke (2006), and it is argued that the mix of students in the child�s class may
create or shape incentives or disincentives for studying. Typically, it is found that peer
achievement has a positive e¤ect on each student�s achievement, but not necessarily
the same e¤ects for di¤erent groups. Much of the US literature is focused on the
e¤ects of white and black students, but such racial e¤ects are also ethnicity e¤ects
of a sort. Hanushek et al. (2003) �nd that the racial composition of schools has an
e¤ect for black students, but not for white students. In contrast to this, Hoxby (2000)
�nds that peer e¤ects primarily work within the racial groups, i.e. black peers have
an in�uence on black students and white peers have an in�uence on white students.
More generally, peer e¤ects in relation to the poor school performance of immigrant
children have been investigated by Entorf and Lauk (2006) who use PISA data for
a number of countries. They �nd dominant and highly signi�cant peer e¤ects, and
irrespective of whether immigrants or natives are considered, the direct in�uence of
the native peer group achievement is larger than the direct in�uence of the immigrant
peer group.
Closely related to the issue of peer in�uence is the issue of neighborhood e¤ects.

Borjas (1995) has provided a very illuminating discussion of this in relation to ethnic-
ity. He investigates how the skills of immigrant children depend on the mean skills of
the immigrant group (the ethnic capital) in the neighborhood, and he �nds that the
human capital accumulation is restrained for the less skilled groups of immigrants. A
recent study of Sweden by Grönqvist (2006) speci�cally looks at the impact on im-
migrant children�s educational attainment from growing up in an ethnic enclave. His
evidence suggests that the size of the ethnic enclave negatively a¤ects the children�s
educational attainment.
To illustrate the relevance of Borjas�arguments in the Danish case, we provide

some simple evidence in Figure 1. Clearly, one mechanism through which neighbor-
hood e¤ects may work is that children�s cognitive outcome may be a¤ected by the role
models where they live, the so-called neighborhood e¤ects. One can easily imagine
that if a child grows up in a neighborhood dominated by individuals with a low socio-
economic status, then the e¤ect on the child may be negative because the child cannot
mirror itself in positive role models. The �gure shows that the employment rate is
lower among immigrants from non-Western countries compared to native Danes,1 and
that especially the share of non-Western immigrants not in the labor force is much
higher than for native Danes.2 Even though the �gure shows national outcomes, it
illustrates that if neighborhood e¤ects are important for determining child outcomes,
then the composition of the neighborhood in terms of immigrants and native Danes

1We de�ne immigrant children as children born outside Denmark and whose parents are foreign
citizens. Further, children born in Denmark, but where none of the parents is both a Danish citizen
and born in Denmark, are also de�ned as immigrants. Non-Western immigrants are immigrants
mainly from Turkey, Libya, Iraq, Iran, Pakistan, Somalia, Vietnam, Morocco, Afghanistan, and
Former Yugoslavia.

2Immigrants from Western countries tend to have a socioeconomic status much closer to that of
native Danes. The di¤erence between 2nd generation immigrants from Western countries and native
Danes is minor whereas the di¤erence between 1st generation immigrants from Western countries
and native Danes is somewhat larger than but not as large as for immigrants from non-Western
countries. These numbers are not shown here but are available from the authors upon request.
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Figure 1: Percentage of individuals aged 16-64 who are employed, unemployed, or
out of the labor force within 1st generation immigrants from non-Western countries,
2nd generation immigrants from non-Western countries, and individuals with Danish
origin, Denmark 2005.

is potentially very important.
The evidence on the e¤ects of school segregation (in particular, of the ethnic con-

centration in the school) is rather sparse. However, this is the literature most relevant
for our study, since our contribution falls into this area. Schnepf (2007) includes a
measure of the immigrants�distribution across schools in her analysis, and using PISA
data for ten countries she �nds mixed evidence on the e¤ects of ethnic concentration.
For two countries (Australia and Canada), a higher concentration seems even to im-
prove pupils�educational achievement, whereas for some countries (the Netherlands,
Sweden, the UK, and the US) it is unimportant. For four countries (Switzerland,
Germany, New Zealand, and France), a high ethnic concentration has a negative im-
pact on achievement. It should, however, be noted that she uses a relatively crude
measure of ethnic concentration and that the analysis is only performed by simple
OLS estimations. The e¤ects of ethnic concentration of the school have also been ad-
dressed in sociology, where Szulkin and Jonsson (2007) analyze to what extent ethnic
concentration in Swedish schools has consequences for pupils�school achievements.
Their analysis suggests that ethnic concentration in schools has a negative e¤ect on
grades, in particular for immigrant children and to a lesser degree for native children.
Robustness checks for biased estimates support the main �ndings. Finally, a prelimi-
nary analysis to the present one has been performed by Jensen and Smith (2007).
They also �nd that ethnic concentration in Danish schools has a negative impact on
children�s cognitive outcomes.
Turning to methodological issues, the literature suggests that there are several

possible endogeneity problems to be aware of. First, there is a potential problem
with determining neighborhood e¤ects. Ethnic concentration in the schools may be
endogenous because individuals sort into neighborhoods because they want (or do not
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want) to live in a ghetto area. Since we do not have random assignment to housing
in general in Denmark, we have to consider this potential endogeneity problem in the
empirical analysis.3

Further, when investigating children�s cognitive outcomes, one has to recognize
that peer e¤ects may also be endogenous. The peer group can be the result of indi-
vidual choices, e.g. based on unobserved school quality. Entorf and Lauk (2006) give
an overview of the possible e¤ects in relation to the school performance of immigrant
children. In addition, di¤erent school types are also likely to determine the size of
peer e¤ects.4 In many cases, it is di¢ cult to separate neighborhood e¤ects and peer
e¤ects since most children attend schools in the proximity of their residence. Par-
ents�housing decisions may also simultaneously depend on choices about preferred
neighborhood and school.
Lastly, as Hoxby (2000) emphasizes, school resources are probably endogenous

since they are not randomly allocated to municipalities, schools or students. There-
fore, parents may choose housing based on schools in the area. Furthermore, school
administrators, teachers and politicians a¤ect school resources by allocating more re-
sources to schools with many "weak" students, or by creating smaller classes for weak
students.
Omitted background variables related to outcomes from schooling might be corre-

lated with school resources and cause bias (up or down) in single equation estimates.
Hanushek et al. (2003) argue that issues of omitted and mismeasured variables are
likely to be more important than for example whether peer interactions are simulta-
neously determined. Omitted variables bias can be addressed using instruments of
class size, teacher/student ratio etc., see e.g. Browning and Heinesen (2007). Another
way to deal with omitted variables bias is by including a large set of controls, and
this approach we will take.
Todd andWolpin (2003) emphasize that for an empirical investigation of children�s

educational outcomes one optimally needs information on both family and school
inputs, current and past. This ensures a correct speci�cation of the child�s cognitive
achievement production function when considering child development a cumulative
process depending on the history of family and school inputs as well as on inherited
endowments.
The early childhood development (ECD) model and the education production

function (EPF) model are production function models often used for the study of
child cognitive achievement. The ECD model is used when short-term development is
the focus of the model for child development, while the EPF model is used when focus
is on longer term e¤ects, e.g. for school-age children. In many studies, ECD or EPF
models are estimated without having a dataset with su¢ ciently rich information. In

3For a small group of individuals, refugees, we have seen random assignment to housing as a
result of the government�s refugee placement policy in the period 1986 to 1998. In our analysis,
this potential instrument cannot be used since there are too few refugee children from the relevant
countries who have immigrated in the speci�ed time period. The method of using this "quasi
experiment" to �nd exogenous variation in residence for refugees has been used by e.g. Edin et al.
(2003) for Sweden and Damm (2007) for Denmark.

4In general, it may be very di¢ cult to identify di¤erent types of peer e¤ects because of the
socalled re�ection problem, see Manski (1993). However, the analyses of the present paper do not
attempt to identify the di¤erent types of peer e¤ects separately.
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ECD studies, the datasets lack information on school inputs, whereas in EPF studies
there is often little information available on family inputs. Furthermore, there seems
to be a lack of consensus over which variables to include in the di¤erent speci�cations.
This implies that researchers working on the same data source can �nd completely
opposite e¤ects of e.g. maternal employment on children�s cognitive achievement, see
also Todd and Wolpin (2003).
The data sources that will be used in this study do to a much smaller degree

su¤er from these problems with lack of information on either family or school inputs.
The availability of register information ensures that the data contains information on
families back to the year of child birth, and the surveys contain extra background
information not included in registers. Furthermore, some school information is in-
cluded in the registers and the surveys. Using a dataset with such rich information
will improve identi�cation, reduce omitted variables bias and allow for several di¤er-
ent estimation methods. We take a closer look at these methods in the next section.

3 Empirical Model

To address whether immigrant children�s cognitive outcomes are lower than those of
native Danish children and to investigate whether ethnic concentration in schools af-
fects children�s outcomes, we employ three di¤erent estimation methods. First we use
a simple OLS analysis even though we risk �nding biased estimates. This provides a
reference point for the other estimation methods. Second, an instrumental variables
(IV) analysis is used where an instrument for ethnic concentration in schools is in-
cluded. Third, a school �xed e¤ect analysis (FE) removes observed and unobserved
�xed school e¤ects that may a¤ect children in the same school in the same way.5 For
the purpose of identifying causal e¤ects on child outcome, the latter two methods
are appropriate. In general, an extensive set of family, school, and background vari-
ables from both the survey and the registers is included in the estimations to reduce
omitted variables bias.
Our approach is based on the EPF model as de�ned by Todd and Wolpin (2003).

The general (or cumulative) expression for the empirical model is given as

Tija = Ta
�
Fij (a) ; Sij (a) ; �ij0; "ija

�
; (1)

where Tija is a measure of achievement for child i from household j at age a, F
is a vector containing the history of parent-supplied inputs up to the given age a,
and S is a vector containing the history of school-supplied inputs. �ij0 is the child�s
(unobserved) endowed ability, and "ija is a measurement error in test scores. The
impact of inputs and the genetic endowment is allowed to depend on the age of the
child in this general speci�cation. For consistent estimation, information on both
contemporaneous and historical family and school inputs is needed.
In the empirical analysis, we assume that Tija can be expressed as a linear function

of the explanatory variables. Simplifying the notation, the OLS regression is the

5We also would like to use FE on individuals to remove individuals�unobserved heterogeneity
but since we only have one PISA test score per child, this method is not feasible with our data.
Further, we do not have school class indicators so we cannot do FE estimations within schools.
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following
Ti = �0 + �1Fi + �2 ~Si + �3 �Si + "i; (2)

where school inputs are split into ethnic concentration in the school, �Si, and all other
school variables, ~Si. Some of the variables included are only available for the year the
child is tested whereas information such as parental employment and work experience
is known back in time. Assuming that the error term, "i, is not correlated with the
explanatory variables ensures consistent OLS estimates.
In the IV analysis, we recognize that ethnic concentration in schools, �Si, might be

endogenous. The reason is that most children attend schools that are geographically
close to their neighborhood,6 and ethnic concentration in the neighborhood is most
likely not random. Parents may sort across neighborhoods. We therefore introduce an
instrument, Zi, for ethnic concentration in schools. The instrument follows Dustmann
and Preston (2001) in using ethnic concentration in a larger geographical area as an
instrument for local ethnic concentration. If mobility is geographically limited by
employment and family history, and ethnic concentration in the larger geographical
area does not directly a¤ect child outcomes, this seems to be a good instrument for
local ethnic concentration. We test the strength of the instrument and argue for
validity in Section 5.2. If the instrument is weak, we may encounter problems with
the estimator since standard errors using IV methods tend to be large, especially for
weak instruments, see e.g. Wooldridge (2002), Bound et al. (1995), and Staiger and
Stock (1997). This does not seem to be a big problem in our analysis.
In the IV analysis, the endogenous variable is �rst regressed on the instruments

and all exogenous variables in the model using OLS,

�Si = �0 + �1Fi + �2 ~Si + �3Zi + ri (3)

and thereafter (inserting Equation (3) in Equation (2)) one estimates

Ti = �0 + �1Fi + �2 ~Si + �1Zi + �i (4)

by OLS, where �i = "i + �3ri, �j = �j + �3�j, and �1 = �3�3. If the instrument is
truly exogenous, we get consistent OLS estimates in the second stage.
Finally, when taking school �xed e¤ects into account, we remove all observable and

unobservable factors that are �xed and common to children in the same school. This
approach enables us to control for such factors as resources per child, teacher quality,
and the school principal at the school. We also control for the ethnic concentration
in the school since this factor is �xed within schools. However, we cannot determine
the true causal e¤ect of school-immigrant concentration as all �xed school factors are
included in the same term, . The following equation is estimated

Tis = �0 + �1Fis + �2 ~Sis + s + "is;

where s denotes the school and s is the �xed e¤ect in school s.

6Based on address of residence, the child belongs to a certain public district school. In principle,
parents have had the freedom to choose their child�s school since May 2005, but children can only go
to a school other than the district school if the chosen school has room for extra students. Since our
data were collected from February to April in 2000 and 2005, free choice of school is not a concern
for us. Moreover, parents have always been able to send their children to a private school, provided
they were willing to pay for such.
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4 Data

The data used for studying children�s cognitive outcomes is a unique combination of
PISA survey data and Danish administrative register data. PISA is the acronym for
the OECD Programme for International Student Assessment.
The survey data consists of the Danish subsample of the PISA study from the year

2000 which is combined with a special Danish PISA study from 2005 in which there
is an oversampling of immigrants. The PISA study from 2005 will be referred to as
PISA-Ethnic in the following. The children in PISA-Ethnic are given the exact same
cognitive test as the children participating in the PISA-2000 study. For information
on the PISA-2000 study, see OECD (2002).
A personal identi�cation number has been recorded for the children participating

in the PISA studies, and this allows us to combine PISA information with register
data from Statistics Denmark. This gives us information on the child and his/her
parents from childbirth to the year 2005 (2000 for the children participating in PISA-
2000). Furthermore, PISA children have answered questionnaires about their family
background, and school principals have answered a questionnaire about school re-
sources etc. This information is also linked to the child. We include a wide variety
of these background variables from questionnaires and registers in our models to
decrease possible omitted variables bias.
The dependent variable in this study is the child�s PISA reading score.7 OECD has

standardized the mean score across all OECD countries participating in PISA-2000
to 500 with a standard deviation of 100. The Danish average test score in reading
is just below the OECD mean. PISA-2000 focuses on children�s reading abilities but
also tests some of the children in mathematics and science. We focus on the reading
score since all children are tested in reading and we are able directly to compare
reading scores from the two studies since the cognitive test for PISA-Ethnic children
is the same as for PISA-2000 children. One might argue that it would be more fair to
use the mathematics score as the measure of cognitive outcome as mathematic is not
as biased against immigrants as reading. On the other hand, reading skills are very
important for future school and labor market opportunities so it is a relevant skill to
investigate.
The distribution of test scores for immigrant children is quite di¤erent from the

distribution for native Danes. Figure 2 shows that reading test scores for immigrant
children in general are much lower than for native Danes. The distribution for native

7Two types of test scores are provided in the PISA studies; The �plausible values� (PV) and
�Weighted Likelihood Estimator�(WLE) scores. We use the WLE score in our analyses since we are
investigating individual outcomes. For the purpose of comparing between countries, the PV score is
recommended, see OECD (2002). The WLE score is calculated by the ACER institute in Australia
which is responsible for all PISA analyses. WLE scores are not simple observed test statistics but
instead based on estimated models for all countries participating in the analysis under study. The
test scores from PISA-2000 and PISA-Ethnic are calibrated in the same way and they are therefore
directly comparable. Standard deviations are calculated as simple standard deviations which do
not take into account that each WLE score has been calculated, i.e. is not directly observed. In
regressions and for statistical tests, we will use the PISA test scores as if they were observed test
scores. This is the only practical solution for performing statistical analyses using this type of data,
and it is the same method used in other Danish and international studies. For a critical discussion
of the PISA measures and an evaluation of the "fairness" of the test, see Allerup (2005).
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Figure 2: Distribution of reading test scores for native Danes and immigrant children.

Danes is more centered around (and above) the OECD de�ned mean of 500. The
di¤erence in distributions might be attributed to di¤erent socioeconomic backgrounds
of the two groups or to school factors. We investigate this further in the empirical
analysis in Section 5.
The sampling criteria are slightly di¤erent for the two surveys. PISA-2000 consists

of a random sample of schools in Denmark, and from these sampled schools 15-year-old
children are chosen in order to make the sample representative for Danish 15-year-
olds. Since the purpose of PISA-Ethnic is to oversample immigrant children, the way
schools are chosen for participation in PISA-Ethnic is a bit di¤erent. All schools in
Denmark are ranked according to the number of immigrants in the school in 2003,
and then the schools from the top of the distribution are chosen. In other words,
the schools are not randomly chosen and the children in these schools are more often
immigrants. This implies that the number of immigrants is big enough for making
statistical analyses based on ethnicity. The di¤erent sampling is apparent in Figure
3 which shows the distribution of ethnic concentration in schools in PISA-2000 and
PISA-Ethnic. Most of the schools in the PISA-Ethnic sample have less than 40%
non-Western immigrants but we also see that some schools have more than 90% non-
Western immigrants. In PISA-2000, most of the schools have less than 5% ethnic
concentration.
All children participating in PISA-2000 are 15 years old. The PISA-Ethnic sample,

on the other hand, is collected from students in the 9th grade and the children are not
sampled by age. Therefore, some children in the PISA-Ethnic sample are older than
15. 80% of PISA-Ethnic children are 15 years old, 95% are 15 or 16 years old. We
only keep 15- and 16-year-old children from the PISA-Ethnic sample but note that
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Figure 3: Distribution of ethnic concentration in schools, separately for the PISA-2000
and PISA-Ethnic sample. Ethnic concentration is shown in groups of 5%.

this might bias test scores slightly.8 It should further be mentioned that the drop-out
rate in Danish schools is very low. Statistics from the Danish Ministry of Education
show that the drop-out rate among children in 8th to 10th grade is only about 4%.
When pooling PISA-2000 and PISA-Ethnic, we end up with a unique sample of

children where a high share of the children have non-native Danish background. We
also have a lot of native Danes in the pooled sample, mainly from the original PISA-
2000 sample. We therefore have information that allows us to make analyses which
are not possible in most other countries, for example we can investigate the e¤ect of
having immigrant peers. For these analyses to be valid for the pooled PISA-2000 and
PISA-Ethnic dataset, we have to assume that the mechanisms determining cognitive
outcomes did not change over time and that there are no substantial cohort e¤ects
beyond a mean shift. This is con�rmed by a Chow test on natives which shows that
the determinants of cognitive outcomes are identical in 2000 and 2005.9

In the estimation dataset, we keep immigrants from non-Western countries but
drop immigrants from Western countries. The latter group is dropped since they
only constitute 1.5% of the PISA-Ethnic sample and 1.2% of the PISA-2000 sample.

8In 2000, a separate survey was completed among a large group of 16-year-olds in Denmark. They
were given the exact same PISA test as the 15-year-olds, and it turned out that the results were a
little better but still very similar to the results for 15-year-old Danes, see Andersen et al. (2001). In
our sample with many immigrant children, we might instead �nd that keeping 16-year-olds in the
sample will bias test scores downwards. These older children may namely be a selected group in
the sense that they have delayed schooling because of language di¢ culties, for example. Descriptive
evidence con�rms that 16-year-olds in the PISA-Ethnic sample to a larger degreee are 1st generation
than 2nd generation immigrants.

9This is tested without clustering on schools, though. The F-statistic is 0.8377.
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Further, they have very di¤erent characteristics than the non-Western immigrants
as many of the Western immigrants come from the other Nordic countries or from
Northern Europe. The comparison group in the analyses is children from "ethnic
Danish" schools de�ned as schools in which up to 5% of the children in 9th grade
are non-Western immigrants. 47% of the children in the PISA-2000 sample do not
have any non-Western immigrant school mates, 67% have 5% or less. Only 4% of the
PISA-Ethnic sample attend schools with up to 5% ethnic concentration.
Table 1 shows means and standard errors for all variables included in the analysis.

For comparison, means for individuals in the PISA-2000 and PISA-Ethnic samples are
shown separately along with means for the estimation sample, the pooled PISA-2000
and PISA-Ethnic sample.10

Most of the mean values are signi�cantly di¤erent between the PISA-2000 and
PISA-Ethnic samples as shown by an asterisk in Table 1. For example, the PISA
test score in reading is much lower for individuals in the PISA-Ethnic sample than
for children in the PISA-2000 sample. The ethnic concentration is of course much
higher in PISA-Ethnic children�s schools and so is the share of school mates living in
so-called "problem housing estates". The de�nition of a problem housing estate is a
housing estate which has received money from the "Government�s City Committee"
(Regeringens Byudvalg) in 1994 for social activities or for hiring resident consultants.
The problem housing estates are aggregated into 5 groups based on the severity of
social problems. All 5 groups are categorized as problem housing estates and they
include approximately 200,000 individuals in total.11 Immigrants tend to live in non-
pro�t rental housing and mainly this type of housing is categorized as a problem
housing estate. We further notice that ethnic concentration in the county and the
commuting area is higher for PISA-Ethnic children which indicates that they often
live around the big cities.
16% of children in the PISA-Ethnic sample are 16 years old whereas all children in

PISA-2000 are 15 years old because of the sampling technique. Since 1st generation
immigrants in 9th grade tend to be older than 2nd generation immigrants, we con-
trol for this in the analysis by including separate indicators identifying 1st and 2nd
generation immigrants. Further, PISA-Ethnic children�s parents have weaker char-
acteristics than PISA-2000 parents with respect to length of education, occupation,
labor market attachment, family gross income,12 and work experience. This might be
one explanation for PISA-Ethnic children�s lower test scores, and we therefore control
for these background characteristics in the empirical analysis.
The study environment for PISA-2000 and PISA-Ethnic children is quite similar.

The number of books in the household is not signi�cantly di¤erent but the availability

10Further, means and standard deviations separately by ethnicity are shown in Tables 7 and 8 in
Appendix B.
11The �nal aggregation is based on a "problem-indicator" which depends on the share of residents

from ethnic minorities, the unemployment rate, the share of inhabitants aged 18 to 66 who receive
cash assistance from the municipality but without being listed as unemployed, the share of inhabi-
tants aged 18 to 66 who are early retired, the share of households with single parents, the average
disposable income per person in the housing estate compared to the average disposable income per
person in the municipality (individuals aged 18 to 66), and the size of the housing estate. For more
on the de�nition and grouping of problem housing estates, see Appendix 1 in Hummelgaard et al.
(1997).
12Gross income is de�ated to 2005 DKK.
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Pooled sample PISA-2000 PISA-Ethnic

mean std.dev. mean std.dev. mean std.dev.

WLE-test score, reading 484.18 104.92 498.03* 97.92 469.51 109.99

ethnic concentration 17.45 21.11 5.63* 10.24 29.98 22.40

ethnic conc. 0-5 (0/1) 0.37 0.48 0.67* 0.47 0.04 0.21

ethnic conc. 5-25 (0/1) 0.38 0.48 0.27* 0.44 0.49 0.50

ethnic conc. 25-50 (0/1) 0.17 0.38 0.05* 0.22 0.30 0.46

ethnic conc. 50-100 (0/1) 0.08 0.28 0.00* 0.06 0.17 0.38

share sch.mates in probl. hous. estate 12.38 20.44 4.31* 10.09 20.92 24.72

ethnic conc. in the county 5.30 2.46 4.04* 1.80 6.65 2.36

ethnic conc. in the commuting area 4.87 2.86 3.93* 2.35 5.86 3.02

non-West. immigrant (0/1) 0.17 0.37 0.05* 0.22 0.29 0.46

Danish origin (0/1) 0.83 0.37 0.95* 0.22 0.71 0.46

1st gen. immigrant (0/1) 0.08 0.27 0.03* 0.18 0.13 0.33

2nd gen. immigrant (0/1) 0.09 0.29 0.02* 0.13 0.17 0.37

years since migration 14.48 2.09 14.62* 1.85 14.33 2.32

girl (0/1) 0.50 0.50 0.50 0.50 0.51 0.50

student 16 y.o. (0/1) 0.08 0.27 0.00* 0.00 0.16 0.36

father�s length of edu. (years) 11.81 3.24 11.99* 2.87 11.61 3.58

mother�s length of edu. (years) 11.50 3.45 11.71* 3.05 11.29 3.81

family gross income (/DKK 100,000) 4.90 3.98 5.19* 4.51 4.62 3.37

father�s occ., self-empl. (0/1) 0.10 0.30 0.13* 0.34 0.08 0.26

father�s occ., high level (0/1) 0.19 0.39 0.21* 0.41 0.17 0.38

father�s occ., medium/low level (0/1) 0.55 0.50 0.56* 0.50 0.53 0.50

father�s occ., not working (0/1) 0.16 0.37 0.10* 0.30 0.22 0.42

mother�s occ., self-empl. (0/1) 0.04 0.19 0.05* 0.21 0.03 0.17

mother�s occ., high level (0/1) 0.12 0.33 0.14* 0.35 0.11 0.31

mother�s occ., medium/low level (0/1) 0.62 0.49 0.66* 0.47 0.58 0.49

mother�s occ., not working (0/1) 0.22 0.41 0.15* 0.36 0.29 0.45

father�s work exp. (years) 17.68 9.03 19.14* 7.87 16.11 9.88

mother�s work exp. (years) 13.78 8.35 14.99* 7.39 12.49 9.09

speak Danish at home (0/1) 0.87 0.34 0.94* 0.23 0.79 0.41

number of siblings 1.99 1.35 1.90* 1.28 2.09 1.42

index: cultural possessions (-1.65;1.15) -0.17 0.99 -0.12* 0.97 -0.22 1.00

more than 500 books (0/1) 0.12 0.33 0.13 0.33 0.11 0.32

quiet place to study (0/1) 0.84 0.36 0.87* 0.33 0.81 0.39

living in problem housing estate (0/1) 0.12 0.32 0.04* 0.19 0.20 0.40

private school (0/1) 0.15 0.35 0.23* 0.42 0.04 0.20

number of students 484.36 204.64 424.12* 207.62 564.70 170.16

number of students per class 20.06 2.16 19.92* 2.05 20.19 2.25

teacher/student ratio 0.04 0.08 0.04* 0.09 0.04 0.07

index: time spent on homework (1-4) 2.58 0.61 2.59 0.61 2.58 0.61

obs 7420 3817 3603

Note: * indicates that the mean value is signi�cantly di¤erent in PISA-2000 and PISA-Ethnic.

Table 1: Means for all variables included in estimations.
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of a quiet place to study is a bit higher for PISA-2000 children. There are big
di¤erences between households in the number of siblings and in the language spoken.
Fewer PISA-Ethnic children speak Danish with their parents which is not surprising.
Finally, there are systematic di¤erences between PISA-2000 and PISA-Ethnic

children�s schools which makes it likely that the school FE analysis provides new
information. PISA-Ethnic children attend bigger schools, the schools are more of-
ten public schools,13 and the number of students per class is somewhat higher. The
teacher/student ratio is signi�cantly di¤erent between the two samples according to
the statistical test but the di¤erence is not huge. The amount of time the children
spend doing homework is not signi�cantly di¤erent between the two samples accord-
ing to the homework index which takes values from 1 to 4, where 4 indicates that the
child spends a lot of time on homework.
The variables in this study originate from either administrative registers or the

PISA surveys. Information from the registers include ethnic concentration in schools,
counties, and the commuting area. Also information about problem housing estates
is from the registers along with information about ethnicity of the child, years since
migration, gender, and age. The indices on cultural possessions and time spent on
homework are from the surveys along with information on siblings,14 books in the
household, and whether the child has a quiet place to study. The school information
primarily stems from the school questionnaire but the information about number of
students per class is from the administrative register. Parental background informa-
tion such as the level of education, occupation, income, and work experience is from
the registers. This implies that the quality of this information is lower for parents
of immigrants than for native Danes because work experience etc. from the country
of origin is not recorded in the Danish administrative registers. Thus, in the empiri-
cal analysis the indicator variables for ethnicity might capture some of this omitted
information. In practice, this might not be important as the coe¢ cients of parental
work experience are insigni�cant in the estimations, and, more importantly, there is
not a problem in relation to interpreting the results for ethnic concentration as these
are on the school or county level. Furthermore, what is measured in the registers
is likely what is relevant for the parents�job opportunities in Denmark since this is
what a Danish employer can see documentation for.

5 Estimation Results

In the following subsections, estimation results from the OLS, IV, and FE analyses
are reported and discussed.15

13The high number of PISA-2000 children attending private schools re�ects that many (native)
Danes attend boarding schools in 9th grade instead of going to the public district school. Most of
the boarding schools are specialized in e.g. sports, music, theater etc.
14If sibling information is missing in the survey, we use information from the registers instead.
15If one of the explanatory variables is missing for an individual, we employ the commonly used

practise of adding an indicator variable with the value 1 and change the value of the original variable
to 0 in order not to loose the observation. The coe¢ cients of these indicator variables are not included
in any of the tables below. Generally, there are about the same level of missing observations for
immigrant children as for native Danes.
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5.1 OLS Estimation

We start out using OLS so as to have a benchmark. We realize that OLS estimates are
likely to be biased when including potentially endogenous variables and we examine
this possibility in the next subsection. All results reported in Models 1-4 in Table 2
are based on the pooled sample of children from PISA-2000 and PISA-Ethnic. The
results in this and the following tables are all based on standard errors of estimated
coe¢ cients that are robust with respect to clustering within schools. This is done to
avoid the so-called Moulton-bias, since some of the variables only vary at school level,
such as ethnic concentration and school characteristics.16

The models in Table 2 add progressively more and more explanatory variables in
an e¤ort to model reading test scores. Models 1-3 include variables which except for
ethnic concentration in the school seem to be exogenous to the dependent variable,
child test score. The �rst model includes only information on ethnicity and gender.
The second adds controls for common family background characteristics, the third
some controls for family background that are likely unique to this study. Model 4
includes more variables that potentially are endogenous to child outcome, namely
whether the child lives in a problem housing estate, whether the child attends a
private school, the number of students per school, the teacher/student ratio, and
an index for time spent on homework. This index is likely endogenous because the
amount of time spent on homework depends on the child�s ability and interest in
school work. In the following, we will focus mainly on Models 1-3.
If we �rst look at ethnic concentration in the school, we see that a higher ethnic

concentration is signi�cantly related to lower child outcomes in the PISA reading
test. This result is robust across speci�cations. Parental and family background
information seems to explain some of the negative e¤ect of ethnic concentration in
the school, since the negative e¤ect of ethnic concentration on the reading score
decreases from Model 1 to Model 2. The negative e¤ect of ethnic concentration is
mainly driven by a negative e¤ect in schools with a very high share of children with
a non-Western background. This is seen in Appendix Table 6 where indicators for
ethnic concentration between 5 and 25%, 25 and 50%, and above 50% are included in
the model instead of the continuous variable for ethnic concentration. The reference
category is schools with up to 5% ethnic concentration (this cut-o¤ has been chosen
since 5% roughly corresponds to one child per class). It is seen that the major
reduction in test scores occurs in schools with an ethnic concentration above 50%.
This result con�rms the results obtained by Jensen and Smith (2007) who analyzed
only the PISA-Ethnic sample, and it is also very similar to the results obtained
by Szulkin and Jonsson (2007) who found that students in schools with an ethnic
concentration above 40% received signi�cantly lower grades. Including indicators
for ethnic concentration instead of the continuous variable for ethnic concentration
does not change the estimated coe¢ cients of the other explanatory variables much. In
addition to the speci�cation with indicators, we also analyzed various alternative ways
of introducing non-linearities in the speci�cation of the e¤ect of ethnic concentration.
None of these alternatives (e.g. with squared or cubic terms) showed any evidence
of non-linear e¤ects of ethnic concentration. It should be noted that in these models
16To reduce the size of the tables, standard errors are not reported in any of the tables. It is

instead reported whether coe¢ cients are signi�cant at the 5 or 10% level.
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Explanatory variables Model 1 Model 2 Model 3 Model 4
constant 507.16** 367.82** 331.33** 350.91**
ethnic concentration -0.46** -0.27** -0.23** -0.22**
1st gen. immigrant (0/1) -87.87** -20.94** -22.47** -26.02**
2nd gen. immigrant (0/1) -74.86** -7.33 -10.94* -14.44**
years since migration -0.98 -0.59 -0.41 -0.35
girl (0/1) 25.63** 27.64** 26.29** 25.40**
father�s length of edu. (years) 3.29** 2.80** 2.71**
mother�s length of edu. (years) 3.30** 2.70** 2.54**
family gross income (/DKK 100,000) 1.50** 1.18** 1.03**
father�s occ., self-empl. (0/1) 0.01 -2.52 -2.09
father�s occ., high level (0/1) 20.43** 14.97** 14.44**
father�s occ., not working (0/1) -0.43 -0.93 -0.83
mother�s occ., self-empl. (0/1) 1.90 -1.15 0.29
mother�s occ., high level (0/1) 26.75** 20.03** 20.22**
mother�s occ., not working (0/1) -6.47* -7.75** -7.76**
father�s work exp. (years) 0.17 0.21 0.15
mother�s work exp. (years) 0.17 0.01 -0.07
speak Danish at home (0/1) 35.67** 29.65** 28.45**
number of siblings -2.52** -2.57** -2.25**
index: cultural possessions (-1.65;1.15) 10.80** 10.30**
more than 500 books (0/1) 10.17** 10.40**
quiet place to study (0/1) 13.70** 13.44**
living in probl. housing estate (0/1) -7.88
private school (0/1) -2.60
number of students 0.04**
teacher/student ratio 24.74
index: time spent on homework (1-4) 7.42**

R-squared 0.13 0.22 0.24 0.25
obs 7420 7420 7420 7420

**: signi�cant at a 5% level, *: signi�cant at a 10% level.

Table 2: OLS estimation results using WLE reading score as the dependent variable.
Pooled sample of PISA-2000 and PISA-Ethnic.
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including both immigrant and native Danish children it is possible that the ethnic
concentration e¤ects may be di¤erent for the two groups of children. Only 2% of
immigrant children are in schools with an ethnic concentration below 5%, whereas
this is the case for 44% of native Danish children. Only 3% of native Danish children
are in schools with an ethnic concentration above 50%, whereas this is the case for
36% of immigrant children. Thus, concentration e¤ects for high levels of concentration
mainly re�ect e¤ects for immigrants, whereas e¤ects for low levels of concentration
mainly re�ect e¤ects for native Danes. At the end of this section, we report results
from separate models for the two groups.
Turning to the students�ethnic background, we see that controlling for the ethnic

concentration in the school, children with a non-Western background have signi�-
cantly lower test scores than native Danish children, with the magnitude of the re-
duction smaller for a 2nd than for a 1st generation immigrant. This is probably
related to the fact that the 1st generation immigrant children in many cases have
not been in the Danish school system throughout their entire "school-life". They
therefore might have to struggle more with language issues etc. In an e¤ort to control
for time in Denmark, we include a measure of years since migration, but �nd that
it is statistically insigni�cant in every speci�cation. This result is in contrast to the
result obtained by Schnepf (2007) who �nds that those immigrant pupils who have
stayed longer in the country fare better than new arrivals. Once again, controlling for
family background substantially reduces the magnitude of the e¤ect of the students�
own ethnicity on reading test scores. Model 1 indicates that non-Western immigrant
children have test scores between 75 and 88 points below their Danish peers, whereas
the reduction is only between 11 and 22 points in Model 3. One of the most important
family background variables in this model is whether the child speaks Danish with
the parents at home, a factor that is strongly positively related to reading scores and
likely related to ethnic background as well.17

Furthermore, several other variables have clearly signi�cant coe¢ cients. A very
robust result is that girls score about 26 points more in the reading test than boys.
The more education and the higher income the parents have, i.e. the higher the
socioeconomic status, the better the child outcome. We see in Appendix Tables 7 and
8 that immigrant children�s parents tend to have less education and lower income than
parents of children with a native Danish background. The parents�occupational level
also seems to be important for child outcome, especially if the mother is in high-level
occupation. This increases child reading score by about 20 points. On the other hand,
if the mother is not working, which dominantly is the case for immigrant children,
then there is a signi�cantly negative e¤ect on child outcome. After controlling for
parental education and occupation, parental work experience has no impact on child

17It should be noted that this variable is de�ned for both immigrant children and native Danish
children. It is relevant for both groups. A minor fraction of the native Danish children does not
speak Danish with their parents at home, either because they speak another Western language (e.g.
Swedish, English, etc.) or because they speak a non-Western language, presumably because they are
third generation immigrants and hence classi�ed as Danish children. For immigrant children, about
20% speak Danish with their parents at home. In the separate analysis for immigrant children
and native Danish children (see later), we still �nd this to be one of the most important family
background variables for both groups, but not surprisingly with a stronger impact among Danish
children.
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outcome. PISA-Ethnic children tend to have more siblings which might be related to
the higher fraction of mothers not working. The e¤ect on the reading score of more
siblings is slightly negative.
Finally, we see that the better the study environment, i.e. the more books at

home, the more cultural possessions, and the availability of a quiet place to study,
the better the child�s reading test score. Each of these factors seems to increase the
reading score by about 10 points but at the same time reduces the coe¢ cients to
parental education, occupation, and gross income as compared to Model 2. As shown
in Table 1, the number of books at home and the availability of a quiet place to study
are almost the same for PISA-2000 and PISA-Ethnic children.
Including school information in Model 4 does not have a huge impact on most of

the coe¢ cients from Model 3. An index for time spent on homework is also included,
and the coe¢ cient shows that if the child spends more time on homework, then the
reading score is signi�cantly higher. As mentioned earlier, this index is likely to be
endogenous, so these coe¢ cient estimates should be taken with some care.
In addition to the analysis performed on the sample of all children, whether they

are immigrants or natives, we have estimated the same models for the two groups
of children separately. The results from these separate estimations are reported in
Appendix B. In general, the results are qualitatively similar, although with some
variation in the magnitudes of the coe¢ cients. With respect to the e¤ect of the
ethnic concentration, we see that it has a somewhat stronger impact upon native
Danish children than upon immigrant children. If indicators for ethnic concentration
are included in the separate models instead of the continuous variable for ethnic
concentration, we see that for native Danish children the major reduction in test scores
occurs in schools with an ethnic concentration above 50%, whereas for immigrant
children the negative e¤ect of ethnic concentration appears already at a level of 5%
ethnic concentration, while the e¤ect is similar in magnitude for all schools with an
ethnic concentration above 5%. It should be noted, however, that due to the smaller
sample size none of these e¤ects are statistically signi�cant for immigrant children.

5.2 IV Estimation

To address the issue of the potential endogeneity of the ethnic concentration in the
school caused by individuals�sorting across neighborhoods, instrumental variables can
be used. A good instrument is a variable that is correlated with ethnic concentration
but uncorrelated with children�s educational outcome.
The instrument we propose using for ethnic concentration in the school is the

ethnic concentration in a larger geographical area. This instrument is used in a similar
way by Dustmann and Preston (2001). The idea is that individuals�housing decisions
are endogenous locally but individuals are bound to certain larger areas because of
job, family etc., so ethnic concentration in the larger geographical area is exogenous
to child educational outcome. This instrument is valid if ethnic composition of larger
areas is highly correlated with ethnic concentration in smaller areas but is beyond the
control of individuals. For ethnic concentration in a larger geographical area we use
the county. Table 3 shows the ethnic concentration in the 14 Danish counties in 2000
and 2005, and it is seen that there is a relatively large variation between counties.
Bornholm has the lowest ethnic concentration with only about 1.5% individuals with
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County Eth. concentration, 2000 Eth. concentration, 2005
Copenhagen 0.078 0.097
Frederiksborg 0.047 0.057
Aarhus 0.046 0.057
Funen 0.042 0.053
Roskilde 0.042 0.052
Vejle 0.036 0.048
Western Zealand 0.036 0.046
Ribe 0.031 0.040
Ringkjoebing 0.028 0.038
Southern Jutland 0.024 0.035
Storstroem 0.025 0.034
Northern Jutland 0.024 0.032
Viborg 0.019 0.026
Bornholm 0.015 0.015

Table 3: Ethnic concentration in the Danish counties in 2000 and 2005, Western
immigrants are not included. Counties are ordered by ethnic concentration in 2005.

a non-Western origin whereas Copenhagen has the largest with 9.7% in 2005. This
variable enters the model as a time-varying variable, where the values for 2000 are
used for observations from PISA-2000 and the values for 2005 are used for observations
from PISA-Ethnic.18

We also considered using the share of non-pro�t rental housing in the area as an
instrument. This could serve as an instrument, since immigrants often live in this
kind of housing. Intuitively, this instrument seems valid since the share of non-pro�t
rental housing in the area does not directly a¤ect the child�s educational outcome.
We do not have direct information about all individuals�type of housing, but we have
an indicator for whether an individual lives in a so-called problem housing estate,
as described in Section 4. Hence, we might use the share of school mates living
in problem housing estates as an instrument for ethnic concentration in the school.
About 20% of the PISA-Ethnic sample live in problem housing estates. The criteria
for being a problem housing estate include a number of di¤erent elements, many of
which are exogenous. However, the main concern with this instrument is that the
"problem indicator" partly depends on the share of residents from ethnic minorities.
Therefore, we decided that this instrument is not valid, even though there is a strong
positive correlation between the share of school mates in problem housing estates and
the ethnic concentration in the school. We did, however, additionally perform all the
estimations with both instruments included at the same time. This only changed the

18As an alternative to this instrument, we have also performed all the estimations using ethnic
concentration in labor market regions as an instrument. Our labor market regions are commuting
areas that are formed such that a large fraction of the residents in a given region work within the
region. It is based on data from the Danish Ministry of Environment and Energy, and their grouping
of municipalities results in 45 commuting areas. Using this alternative instrument does not change
any of the results noticeably, and hence the results are not reported, but they are available from the
authors upon request.
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�rst stage t-statistics IV coef.
constant -1.30 -0.58 381.61**
ethnic concentration - - -0.27
1st gen. immigrant (0/1) 18.02** 15.84 -21.54**
2nd gen. immigrant (0/1) 19.94** 20.20 -9.74
years since migration 0.41** 3.76 -0.39
girl (0/1) 0.42 1.19 26.31**
father�s length of edu. (years) -0.28** -4.06 2.80**
mother�s length of edu. (years) -0.16** -2.47 2.69**
family gross income (/DKK 100,000) -0.25** -4.27 1.17**
father�s occ., self-empl. (0/1) -2.91** -4.03 -2.67
father�s occ., high level (0/1) -0.95* -1.67 14.96**
father�s occ., not working (0/1) 0.18 0.28 -0.90
mother�s occ., self-empl. (0/1) -0.32 -0.33 -1.18
mother�s occ., high level (0/1) -1.25** -2.02 19.99**
mother�s occ., not working (0/1) 1.02* 1.80 -7.66**
father�s work exp. (years) -0.06* -1.84 0.21
mother�s work exp. (years) -0.07* -1.95 0.01
speak Danish at home (0/1) -1.46* -1.68 29.52**
number of siblings 0.60** 4.25 -2.56**
index: cultural possessions (-1.65;1.15) -0.45** -2.22 10.80**
more than 500 books (0/1) 0.11 0.18 10.19**
quiet place to study (0/1) -0.87* -1.75 13.60**
ethnic conc. in the county 3.48** 45.15 -

obs 7420 7420

**: signi�cant at a 5% level, *: signi�cant at a 10% level.

Table 4: IV estimation results using an instrumental variable to instrument for ethnic
concentration. WLE reading score is the dependent variable, pooled sample of PISA-
2000 and PISA-Ethnic.

results marginally.19

Table 4 shows the estimation results from using the instrumental variable method
with ethnic concentration in the county as an instrument for ethnic concentration
in the schools. Compared to Model 3 of Table 2 with OLS estimates, we see that
the magnitude of the coe¢ cients is very stable. The coe¢ cient of the instrumented
variable, ethnic concentration, even increases slightly from the OLS estimates to the
IV estimates, although it is no longer signi�cant. According to the IV estimates, a
10%-point increase in ethnic concentration reduces child reading scores by 2.7 points.
This may not sound like much, but moving a child from a school with few non-
Western immigrants to a school where the ethnic concentration is almost 100% reduces
the child�s test score by about 27 points. On the other hand, this is about the
same magnitude as many of the other e¤ects found, e.g. those of gender, speaking
Danish at home, or some of the occupational characteristics of the parents. Hence,

19The results are not reported, but they are available from the authors upon request.
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ethnic concentration is only one factor among a number of important determinants
of children�s cognitive outcomes.
The stability of the coe¢ cients between estimation methods points in the direction

that we might be better o¤ using OLS estimates since they by de�nition have smaller
standard errors. Instrumenting for ethnic concentration does not change results much
which is also con�rmed by a Hausman test for endogeneity. Results from separate
analyses for immigrant children and native Danish children are reported in Tables 11
and 12 in Appendix B. Table 11 shows that the coe¢ cient for ethnic concentration
remains signi�cant and negative for the subsample of native Danes even after taking
the possible endogeneity into account, whereas it is negative but insigni�cant for the
immigrant subsample as shown in Table 12.

5.2.1 Strength of Instruments

An instrument is strong if the instrumental variable is highly correlated with the
endogenous variable, in this case ethnic concentration. The raw correlation between
ethnic concentration in the county and ethnic concentration in the school is 0.41,
which is a fairly strong positive correlation. The �rst stage t-statistic is reported in
Table 4 when the instrument is included in the estimation. The instrumental variable
is positively related to ethnic concentration and it is highly statistically signi�cant.
When the �rst stage t-statistic is high, the instrument is strong. This t-statistic
therefore convinces us about the strength of the instrument, see also Staiger and
Stock (1997). One of the key identifying assumptions for the instrument is therefore
ful�lled. We still need to ensure that the instrument is not only strong, but also valid.
Otherwise, the IV estimates may be unreliable.

5.2.2 Validity of Instruments

It is well known that the exclusion restriction cannot be directly veri�ed, that is, we
cannot test whether the instrumental variable is uncorrelated with the error term
in Equation (3), see e.g. Angrist et al. (1996). We therefore simply argue for the
validity of the instrument, more speci�cally as in Dustmann and Preston (2001), since
we also use ethnic concentration in a larger geographical area as an instrument for
local ethnic concentration.
It seems reasonable that individuals have no control of the ethnic concentration

in a larger geographical area, e.g. a county, and that choice of housing is not based
on the general level of ethnic concentration in the county. It is also possible that
individuals are geographically limited in their choice of housing by employment and
family relations which restrict them to live in a certain geographical area. Further,
ethnic concentration in a larger geographical area is very unlikely to a¤ect child
outcomes directly. Using the county as the larger geographically area, this would be
the case since (a) the counties are large and contain (b) many schools with (c) di¤erent
ethnic concentration levels. On the other hand, it is very likely that individuals
choose housing locally based on unobserved attributes that also a¤ect child outcomes,
e.g. the ethnic concentration in the neighborhood, which means that local ethnic
concentration is endogenous to child outcome.
Ethnic concentration in larger areas turns out to be highly correlated with ethnic
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concentration in schools (with the correlation being 0.41), so ethnic concentration in
the county seems to be a good instrument for local ethnic concentration. Sorting
within the county does not alter the overall ethnic composition of the county and
therefore does not alter the validity of the instrument. The main problem with this
instrument is that individuals might not be restricted to living in certain geographical
areas. If individuals�choice of geographical area is driven by unobserved components,
the instrument is not valid. Then we should be concerned that unobserved individual
attributes across larger geographical areas might be systematically di¤erent.

5.3 School Fixed E¤ects Estimation

We now take school �xed e¤ects into account in the analysis. This allows us to
remove any observable as well as unobservable e¤ects that are �xed within schools.
The descriptive statistics in Table 1 suggested possible systematic di¤erences between
PISA-Ethnic and PISA-2000 children�s schools and these (�xed) systematic di¤erences
are taken into account in the school FE estimation. The e¤ect of ethnic concentration
is e.g. taken into account since ethnic concentration is constant within schools. One
can also imagine that a particular school principal may a¤ect child outcomes through
his goals for the school and the teachers, or that the average teacher quality may
di¤er systematically between schools, e.g. due to teachers�self-selection according to
ethnic concentration in the schools. Such potential e¤ects will also be removed in the
school �xed e¤ects speci�cation.
Table 5 shows the parameter estimates obtained from the school FE model. Com-

pared to OLS estimates in Model 3 of Table 2, most of the FE estimates are slightly
smaller in absolute value. The exceptions are the coe¢ cients to the indicators for
having non-Western immigrant background, both 1st generation and 2nd generation
immigrants. The coe¢ cients of the indicators for being a 1st generation or a 2nd
generation immigrant of non-Western background are now larger, showing that the
test scores are reduced by 32 and 19 points for these individuals, respectively. This
result may indicate that immigrant children on average attend �better�schools than
native Danish children. If children speak Danish with their parents at home, it has
a signi�cantly positive e¤ect on their reading score, and the e¤ect is almost identical
to that suggested in Table 2. Again, results from separate analyses of immigrant and
native Danish children are reported in Appendix B.

6 Conclusion

The school performance of immigrant children is often found to be poor compared
to that of native children. In part, this poor performance is caused by inadequate
language skills, lower socioeconomic background, and school factors. In this study,
we o¤er evidence on another explanation, namely the e¤ect of going to school with
many immigrant peers.
Using a unique and very rich PISA dataset from Denmark, we show that the

ethnic concentration in the school in�uences cognitive outcomes for both immigrant
children and native children. Children in schools with a high ethnic concentration
score signi�cantly lower on the PISA reading test than children in schools with a low
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Explanatory variables FE-coef.
constant 386.94**
1st gen. immigrant (0/1) -31.77**
2nd gen. immigrant (0/1) -18.62**
years since migration -0.37
girl (0/1) 25.58**
father�s length of edu. (years) 2.61**
mother�s length of edu. (years) 2.54**
family gross income (/DKK 100,000) 0.91*
father�s occ., self-empl. (0/1) -2.18
father�s occ., high level (0/1) 11.50**
father�s occ., not working (0/1) 0.46
mother�s occ., self-empl. (0/1) 0.52
mother�s occ., high level (0/1) 19.50**
mother�s occ., not working (0/1) -6.22*
father�s work exp. (years) 0.19
mother�s work exp. (years) -0.09
speak Danish at home (0/1) 28.74**
number of siblings -2.29**
index: cultural possessions (-1.65;1.15) 9.50**
more than 500 books (0/1) 8.62**
quiet place to study (0/1) 12.17**

R-squared within 0.18
R-squared between 0.41
R-squared overall 0.24

obs 7420

**: signi�cant at a 5% level, *: signi�cant at a 10% level.

Table 5: Estimation results from school �xed e¤ects estimation using WLE reading
score as the dependent variable. Pooled sample of PISA-2000 and PISA-Ethnic.
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ethnic concentration. Schools with an ethnic concentration above 50% seem to drive
this result, especially for native Danish children, but only 3% of the native Danish
children in our sample attend schools with an ethnic concentration of more than 50%.
For immigrant children, the negative e¤ect of ethnic concentration appears already
at a level of 5% ethnic concentration, while the e¤ect is similar in magnitude for all
schools with an ethnic concentration above 5%. None of these e¤ects are signi�cant
when estimating only on the sample of immigrant children, though. We also �nd that
ethnic background in itself matters, as children from non-Western countries tend to
have lower reading test scores than native Danish children. Finally, the results show
that speaking Danish at home is strongly correlated with the children�s cognitive
outcome. This is not surprising given that the children are tested in (Danish) reading
abilities.
The negative e¤ects associated with having a non-Western immigrant background

and with attending a school with a high ethnic concentration are fairly robust across
estimation methods. Taking school �xed e¤ects into account reveals a somewhat
stronger association between ethnic background and reading score and further indi-
cates, that immigrant children on average attend better schools than native Danish
children. Instrumenting for ethnic concentration reveals that after taking into con-
sideration that individuals may sort across neighborhoods, the child�s own ethnicity
is still important in determining the child�s cognitive outcome. Furthermore, ethnic
concentration in the school continues to be signi�cantly negatively related to reading
scores for native Danish children. Thus, the e¤ect of ethnic concentration in schools
on children�s reading abilities represents a causal e¤ect and not only a selection e¤ect
for the native Danish children.
The negative e¤ect on children�s reading scores is not huge, however, with a 10%-

point increase in ethnic concentration leading to a reduction in the PISA reading
score of about 2.7 points. This must be related to the reading score distribution
which has a mean score of 500 points and a standard deviation of 100. Despite the
relatively small e¤ect of ethnic concentration, it is important to remember that a
higher fraction of children with immigrant background attend schools with a high
ethnic concentration, so they are to a higher degree exposed to the negative e¤ect of
ethnic concentration.
The results also show that family background plays an important role in deter-

mining child outcomes. Immigrant children have a lower socioeconomic status than
native Danes and this is the main reason for immigrant children�s lower reading score
according to our results. We can therefore not recommend that policy makers fo-
cus only on ethnic concentration in schools, since ethnic concentration is just one of
several determinants of child outcomes and by far not the most important. It seems
reasonable, though, to limit ethnic concentration to 50%, since this is the level where
the negative e¤ect of ethnic concentration kicks in for native Danish children as well.
Allocating more resources to collecting detailed datasets with test scores for the

same children and their siblings over time is important in the future. This type
of data will permit panel analyses taking observed and unobserved individual and
family �xed e¤ects into account. Further, observing the children from an earlier age
provides much more precise indicators of the school factors that are important for
child outcomes. The 9th grade outcome is an accumulated result of all the child�s
experiences both at home and at school so it is not only the ethnic concentration in
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9th grade that matters for the child�s �nal outcome.
Finally, national tests could be a very useful tool both for following children�s

development and for comparing children across schools and over time. An analysis of
national test scores as a basis for these analyses would substantially increase the sam-
ple size and provide even more reliable information on both reading and mathematics
scores.
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A Appendix

Explanatory variables Model 1 Model 2 Model 3 Model 4
constant 506.22** 368.19** 380.97** 350.65**
ethnic conc. 5-25 (0/1) -3.42 -6.47* -4.32 -11.60**
ethnic conc. 25-50 (0/1) -16.24** -10.36** -6.78 -12.13**
ethnic conc. 50-100 (0/1) -32.27** -19.88** -16.92** -15.87**
1st gen. immigrant (0/1) -88.62** -21.01** -22.87** -25.82**
2nd gen. immigrant (0/1) -75.84** -7.98 -11.71* -15.32**
years since migration -0.99 -0.57 -0.41 -0.34
girl (0/1) 25.57** 27.63** 26.29** 25.43**
father�s length of edu. (years) 3.32** 2.82** 2.74**
mother�s length of edu. (years) 3.33** 2.72** 2.59**
family gross income (/DKK 100,000) 1.50** 1.18** 1.01**
father�s occ., self-empl. (0/1) -0.19 -2.56 -2.43
father�s occ., high level (0/1) 20.39** 14.99** 14.48**
father�s occ., not working (0/1) -0.18 -0.82 -0.52
mother�s occ., self-empl. (0/1) 1.58 -1.22 0.03
mother�s occ., high level (0/1) 26.77** 20.11** 20.37**
mother�s occ., not working (0/1) -6.45* -7.65** -7.43**
father�s work exp. (years) 0.19 0.22 0.15
mother�s work exp. (years) 0.16 0.01 -0.07
speak Danish at home (0/1) 35.58** 29.72** 28.31**
number of siblings -2.60** -2.63** -2.38**
index: cultural possessions (-1.65;1.15) 10.75** 10.33**
more than 500 books (0/1) 10.17** 10.34**
quiet place to study (0/1) 13.71** 13.23**
living in probl. housing estate (0/1) -8.91*
private school (0/1) -3.94
number of students 0.05**
teacher/student ratio 30.64
index: time spent on homework (1-4) 7.21**

R-squared 0.13 0.22 0.24 0.25
obs 7420 7420 7420 7420

**: signi�cant at a 5% level, *: signi�cant at a 10% level.

Table 6: OLS estimation results using WLE reading score as the dependent variable
and including dummies for ethnic concentration. Pooled sample of PISA-2000 and
PISA-Ethnic.
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B Appendix

Pooled sample PISA-2000 PISA-Ethnic

mean std.dev. mean std.dev. mean std.dev.

WLE-test score, reading 499.75 98.00 502.21* 96.37 496.25 100.20

ethnic concentration 12.15 15.05 4.63* 8.09 22.88 16.14

ethnic conc. 0-5 (0/1) 0.44 0.50 0.70* 0.46 0.06 0.24

ethnic conc. 5-25 (0/1) 0.40 0.49 0.26* 0.44 0.60 0.49

ethnic conc. 25-50 (0/1) 0.13 0.34 0.04* 0.19 0.27 0.45

ethnic conc. 50-100 (0/1) 0.03 0.17 0.00* 0.03 0.07 0.26

share sch.mates in probl.hous.estate 8.21 15.34 3.61* 8.92 14.76 19.60

eth.conc. in the county 4.98 2.35 3.96* 1.75 6.44 2.34

ethnic conc. in the commuting area 4.63 2.79 3.86* 2.31 5.73 3.02

girl (0/1) 0.50 0.50 0.50 0.50 0.50 0.50

student 16 y.o. (0/1) 0.05 0.21 0.00* 0.00 0.11 0.32

father�s length of edu. (years) 12.18 2.83 12.06* 2.79 12.35 2.89

mother�s length of edu. (years) 12.11 2.72 11.89* 2.78 12.42 2.59

family gross income (/DKK 100,000) 5.44 4.27 5.36 4.60 5.55 3.73

father�s occ., self-empl. (0/1) 0.10 0.30 0.13* 0.33 0.06 0.25

father�s occ., high level (0/1) 0.22 0.42 0.22 0.41 0.23 0.42

father�s occ., medium/low level (0/1) 0.59 0.49 0.58 0.49 0.60 0.49

father�s occ., not working (0/1) 0.09 0.28 0.08* 0.27 0.10 0.30

mother�s occ., self-empl. (0/1) 0.04 0.19 0.05* 0.21 0.03 0.17

mother�s occ., high level (0/1) 0.15 0.35 0.15 0.35 0.14 0.35

mother�s occ., medium/low level (0/1) 0.68 0.47 0.68 0.47 0.68 0.47

mother�s occ., not working (0/1) 0.13 0.34 0.13* 0.33 0.15 0.35

father�s work exp. (years) 20.08 7.48 19.81* 7.33 20.48 7.67

mother�s work exp. (years) 16.03 7.13 15.62* 6.96 16.62 7.32

speak Danish at home (0/1) 0.98 0.14 0.98 0.15 0.98 0.13

number of siblings 1.86 1.28 1.87 1.26 1.85 1.30

index: cultural possessions (-1.65;1.15) -0.07 0.97 -0.10* 0.97 -0.04 0.97

more than 500 books (0/1) 0.14 0.34 0.13 0.34 0.14 0.35

quiet place to study (0/1) 0.85 0.36 0.87* 0.33 0.81 0.39

living in problem housing estate (0/1) 0.05 0.21 0.02* 0.14 0.08 0.28

private school (0/1) 0.16 0.37 0.23* 0.42 0.04 0.19

number of students 480.24 208.43 422.35* 207.84 583.14 165.39

number of students per class 20.16 2.09 19.94* 2.06 20.45 2.09

teacher/student ratio 0.04 0.07 0.04* 0.06 0.05 0.07

index: time spent on homework (1-4) 2.55 0.59 2.58* 0.60 2.51 0.59

obs 6171 3628 2543

Note: * indicates that the mean value is signi�cantly di¤erent in PISA-2000 and PISA-Ethnic.

Table 7: Means table for Danish children.

28



Pooled sample PISA-2000 PISA-Ethnic

mean std.dev. mean std.dev. mean std.dev.

WLE-test score, reading 407.24 104.10 417.81 92.92 405.36 105.90

ethnic concentration 43.65 26.54 24.81* 21.88 47.00 25.89

ethnic conc. 0-5 (0/1) 0.02 0.13 0.08* 0.27 0.01 0.09

ethnic conc. 5-25 (0/1) 0.28 0.45 0.52* 0.50 0.23 0.42

ethnic conc. 25-50 (0/1) 0.35 0.48 0.33 0.47 0.35 0.48

ethnic conc. 50-100 (0/1) 0.36 0.48 0.07* 0.25 0.41 0.49

share sch.mates in probl.hous.estate 32.98 28.47 17.81* 18.36 35.69 29.10

eth.conc. in the county 6.89 2.38 5.45* 2.06 7.14 2.35

ethnic conc. in the commuting area 6.04 2.95 5.24* 2.68 6.18 2.98

1st gen. immigrant (0/1) 0.47 0.50 0.67* 0.47 0.43 0.50

2nd gen. immigrant (0/1) 0.53 0.50 0.33* 0.47 0.57 0.50

years since migration 12.62 3.63 11.12* 4.29 12.89 3.43

girl (0/1) 0.53 0.50 0.49 0.50 0.53 0.50

student 16 y.o. (0/1) 0.22 0.42 0.00* 0.00 0.26 0.44

father�s length of edu. (years) 9.99 4.31 10.55 3.95 9.90 4.36

mother�s length of edu. (years) 8.47 4.83 8.17 5.14 8.52 4.77

family gross income (/DKK 100,000) 2.92 1.51 2.80 1.35 2.94 1.54

father�s occ., self-empl. (0/1) 0.11 0.31 0.15* 0.36 0.10 0.30

father�s occ., high level (0/1) 0.03 0.16 0.04 0.19 0.02 0.16

father�s occ., medium/low level (0/1) 0.36 0.48 0.31 0.46 0.37 0.48

father�s occ., not working (0/1) 0.50 0.50 0.50 0.50 0.50 0.50

mother�s occ., self-empl. (0/1) 0.03 0.18 0.03 0.16 0.03 0.18

mother�s occ., high level (0/1) 0.01 0.11 0.02 0.13 0.01 0.11

mother�s occ., medium/low level (0/1) 0.32 0.47 0.32 0.47 0.32 0.47

mother�s occ., not working (0/1) 0.64 0.48 0.64 0.48 0.64 0.48

father�s work exp. (years) 5.96 6.37 6.20 6.74 5.92 6.31

mother�s work exp. (years) 2.49 3.42 2.56 3.78 2.47 3.35

speak Danish at home (0/1) 0.20 0.40 0.24 0.43 0.19 0.40

number of siblings 2.65 1.50 2.54 1.43 2.67 1.51

index: cultural possessions (-1.65;1.15) -0.66 0.93 -0.57 0.93 -0.68 0.93

more than 500 books (0/1) 0.04 0.20 0.04 0.21 0.04 0.19

quiet place to study (0/1) 0.83 0.38 0.86 0.35 0.82 0.38

living in problem housing estate (0/1) 0.47 0.50 0.36* 0.48 0.49 0.50

private school (0/1) 0.07 0.25 0.18* 0.38 0.05 0.21

number of students 508.58 178.91 463.53* 199.34 517.74 173.19

number of students per class 19.58 2.40 19.65 1.81 19.57 2.48

teacher/student ratio 0.05 0.12 0.10* 0.28 0.04 0.05

index: time spent on homework (1-4) 2.76 0.65 2.83 0.70 2.75 0.64

obs 1249 189 1060

Note: * indicates that the mean value is signi�cantly di¤erent in PISA-2000 and PISA-Ethnic.

Table 8: Means table for immigrant children.
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Explanatory variables Model 1 Model 2 Model 3 Model 4
constant 493.03** 308.98** 331.33** 301.78**
ethnic concentration -0.55** -0.34** -0.28** -0.37**
girl (0/1) 26.91** 28.72** 27.41** 26.59**
father�s length of edu. (years) 3.79** 3.17** 3.06**
mother�s length of edu. (years) 5.83** 4.76** 4.65**
family gross income (/DKK 100,000) 1.34** 1.05** 0.91**
father�s occ., self-empl. (0/1) 0.91 -0.56 -0.38
father�s occ., high level (0/1) 15.41** 11.01** 10.48**
father�s occ., not working (0/1) -0.44 -1.26 -1.24
mother�s occ., self-empl. (0/1) 0.41 -3.29 -1.30
mother�s occ., high level (0/1) 20.13** 14.70** 15.00**
mother�s occ., not working (0/1) 0.82 -0.80 -0.42
father�s work exp. (years) 0.09 0.16 0.07
mother�s work exp. (years) 0.22 0.08 0.00
speak Danish at home (0/1) 48.99** 44.05** 44.71**
number of siblings -1.20 -1.57* -1.21
index: cultural possessions (-1.65;1.15) 11.30** 10.76**
more than 500 books (0/1) 7.82** 8.19**
quiet place to study (0/1) 12.89** 12.52**
living in probl. housing estate (0/1) -4.17
private school (0/1) -5.07
number of students 0.04**
teacher/student ratio 22.39
index: time spent on homework (1-4) 7.27**

R-squared 0.03 0.14 0.17 0.18
obs 6171 6171 6171 6171

**: signi�cant at a 5% level, *: signi�cant at a 10% level.

Table 9: OLS estimates for Danish children. Pooled sample of PISA-2000 and PISA-
Ethnic.
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Explanatory variables Model 1 Model 2 Model 3 Model 4
constant 395.58** 381.16** 379.53** 340.75**
ethnic concentration -0.33** -0.17 -0.18 -0.08
2nd gen. immigrant (0/1) 1.45 -4.30 -3.93 -5.94
years since migration 1.19 1.48 1.47 1.78
girl (0/1) 19.15** 20.63** 20.45** 19.15**
father�s length of edu. (years) 2.35** 2.23** 2.26**
mother�s length of edu. (years) 0.34 0.27 0.11
family gross income (/DKK 100,000) 2.87 2.68 2.18
father�s occ., self-empl. (0/1) -7.90 -12.45 -13.73
father�s occ., high level (0/1) 63.20** 54.74** 49.24**
father�s occ., not working (0/1) 6.33 4.31 4.55
mother�s occ., self-empl. (0/1) 10.20 8.52 7.63
mother�s occ., high level (0/1) 48.85* 42.25 33.72
mother�s occ., not working (0/1) -21.35** -22.24** -24.34**
father�s work exp. (years) 0.84 0.73 0.63
mother�s work exp. (years) -0.42 -0.73 -0.94
speak Danish at home (0/1) 16.97 16.16 14.00
number of siblings -7.70 -6.90** -6.38**
index: cultural possessions (-1.65;1.15) 4.32 3.84
more than 500 books (0/1) 15.62 11.95
quiet place to study (0/1) 14.78* 13.06
living in probl. housing estate (0/1) -11.65*
private school (0/1) 3.52
number of students 0.03
teacher/student ratio 21.98
index: time spent on homework (1-4) 10.92**

R-squared 0.02 0.10 0.12 0.14
obs 1249 1249 1249 1249

**: signi�cant at a 5% level, *: signi�cant at a 10% level.

Table 10: OLS estimates for immigrant children. Pooled sample of PISA-2000 and
PISA-Ethnic.
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�rst stage t-statistics IV coef.
constant 1.60 0.89 331.90**
ethnic concentration - - -0.31*
girl (0/1) 0.28 0.87 27.41**
father�s length of edu. (years) -0.25** -3.40 3.17**
mother�s length of edu. (years) -0.02 -0.24 4.77**
family gross income (/DKK 100,000) -0.24** -4.94 1.05**
father�s occ., self-empl. (0/1) -2.91** -4.34 -0.74
father�s occ., high level (0/1) -1.19** -2.42 10.98**
father�s occ., not working (0/1) 1.30* 1.92 -1.18
mother�s occ., self-empl. (0/1) -1.11 -1.25 -3.34
mother�s occ., high level (0/1) -1.20** -2.26 14.65**
mother�s occ., not working (0/1) 1.24** 2.25 -0.71
father�s work exp. (years) 0.01 0.19 0.16
mother�s work exp. (years) -0.06** -2.08 0.08
speak Danish at home (0/1) -0.72 -0.61 43.97**
number of siblings 0.32** 2.42 -1.56
index: cultural possessions (-1.65;1.15) -0.59** -3.17 11.30**
more than 500 books (0/1) -0.08 -0.16 7.82**
quiet place to study (0/1) -0.88* -1.93 12.79**
ethnic conc. in the county 3.34** 47.63 -

obs 6171 6171

**: signi�cant at a 5% level, *: signi�cant at a 10% level.

Table 11: IV estimates for Danish children. Pooled sample of PISA-2000 and PISA-
Ethnic.
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�rst stage t-statistics IV coef.
constant 16.55** 3.15 385.48**
ethnic concentration - - -0.35
2nd gen. immigrant (0/1) 1.76 0.87 -3.13
years since migration 0.70** 2.72 1.64
girl (0/1) 0.59 0.42 20.71**
father�s length of edu. (years) -0.29 -1.61 2.19**
mother�s length of edu. (years) -0.27* -1.76 0.22
family gross income (/DKK 100,000) -0.14 -0.24 2.64
father�s occ., self-empl. (0/1) -2.51 -0.94 -12.23
father�s occ., high level (0/1) -1.24 -0.26 54.64**
father�s occ., not working (0/1) -3.36* -1.76 3.80
mother�s occ., self-empl. (0/1) 2.51 0.60 8.80
mother�s occ., high level (0/1) -17.07** -2.65 39.45
mother�s occ., not working (0/1) -1.71 -0.89 -22.44**
father�s work exp. (years) -0.31** -2.08 0.73
mother�s work exp. (years) -0.86** -2.99 -0.88
speak Danish at home (0/1) -0.23 -0.12 16.01*
number of siblings 1.44** 2.89 -6.69**
index: cultural possessions (-1.65;1.15) 0.14 0.18 4.26
more than 500 books (0/1) 4.16 1.06 16.96
quiet place to study (0/1) -1.48 -0.79 14.44*
ethnic conc. in the county 3.97** 12.78 -

obs 1249 1249

**: signi�cant at a 5% level, *: signi�cant at a 10% level.

Table 12: IV estimates for immigrant children. Pooled sample of PISA-2000 and
PISA-Ethnic.
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Explanatory variables FE-coef.
constant 340.78**
girl (0/1) 26.87**
father�s length of edu. (years) 2.94**
mother�s length of edu. (years) 4.42**
family gross income (/DKK 100,000) 0.78*
father�s occ., self-empl. (0/1) 0.56
father�s occ., high level (0/1) 8.88**
father�s occ., not working (0/1) 2.46
mother�s occ., self-empl. (0/1) -1.44
mother�s occ., high level (0/1) 14.98**
mother�s occ., not working (0/1) 1.37
father�s work exp. (years) 0.12
mother�s work exp. (years) -0.04
speak Danish at home (0/1) 42.82**
number of siblings -1.05
index: cultural possessions (-1.65;1.15) 9.86**
more than 500 books (0/1) 7.22*
quiet place to study (0/1) 10.97**

R-squared within 0.13
R-squared between 0.43
R-squared overall 0.17

obs 6171
**: signi�cant at a 5% level, *: signi�cant at a 10% level.

Table 13: School FE estimates for Danish children. Pooled sample of PISA-2000 and
PISA-Ethnic.
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Explanatory variables FE-coef.
constant 381.65**
2nd gen. immigrant (0/1) -1.16
years since migration 1.17
girl (0/1) 18.14**
mother�s length of edu. (years) 2.20**
family gross income (/DKK 100,000) 0.03
father�s length of edu. (years) 2.18
father�s occ., self-empl. (0/1) -15.56
father�s occ., high level (0/1) 54.88**
father�s occ., not working (0/1) 5.72
mother�s occ., self-empl. (0/1) -2.08
mother�s occ., high level (0/1) 31.92
mother�s occ., not working (0/1) -27.11**
father�s work exp. (years) 1.00
mother�s work exp. (years) -0.93
speak Danish at home (0/1) 13.31
number of siblings -5.26**
index: cultural possessions (-1.65;1.15) 4.67
more than 500 books (0/1) 19.62
quiet place to study (0/1) 11.61

R-squared within 0.12
R-squared between 0.07
R-squared overall 0.11

obs 6171
**: signi�cant at a 5% level, *: signi�cant at a 10% level.

Table 14: School FE estimates for immigrant children. Pooled sample of PISA-2000
and PISA-Ethnic.
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Explanatory variables Model 1 Model 2 Model 3 Model 4
constant 490.81** 308.65** 331.06** 300.58**
ethnic conc. 5-25 (0/1) -2.26 -6.57* -4.53 -11.85**
ethnic conc. 25-50 (0/1) -16.60** -9.74** -6.94 -13.81**
ethnic conc. 50-100 (0/1) -44.83** -27.37** -23.73** -23.53**
girl (0/1) 26.86** 28.69** 27.40** 26.59**
father�s length of edu. (years) 3.83** 3.19** 3.08**
mother�s length of edu. (years) 5.83** 4.75** 4.69**
family gross income (/DKK 100,000) 1.35** 1.05** 0.90*
father�s occ., self-empl. (0/1) 1.02 -0.49 -0.46
father�s occ., high level (0/1) 15.43** 11.05** 10.58**
father�s occ., not working (0/1) -0.32 -1.24 -1.06
mother�s occ., self-empl. (0/1) 0.19 -3.36 -1.57
mother�s occ., high level (0/1) 20.24** 14.81** 15.19**
mother�s occ., not working (0/1) 0.87 -0.76 -0.10
father�s work exp. (years) 0.12 0.16 0.08
mother�s work exp. (years) 0.22 0.08 0.01
speak Danish at home (0/1) 49.21** 44.37** 44.95**
number of siblings -1.28 -1.61 -1.32
index: cultural possessions (-1.65;1.15) 11.26** 10.79**
more than 500 books (0/1) 7.90** 8.24**
quiet place to study (0/1) 12.91** 12.37**
living in probl. housing estate (0/1) -5.46
private school (0/1) -5.65
number of students 0.05**
teacher/student ratio 28.19
index: time spent on homework (1-4) 7.22**

R-squared 0.03 0.14 0.17 0.18
obs 6171 6171 6171 6171

**: signi�cant at a 5% level, *: signi�cant at a 10% level.

Table 15: OLS estimates for Danish children with dummies for ethnic concentration
included. Pooled sample of PISA-2000 and PISA-Ethnic.
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Explanatory variables Model 1 Model 2 Model 3 Model 4
constant 414.71** 400.71** 394.44** 358.89**
ethnic conc. 5-25 (0/1) -26.36 -25.58 -21.15 -25.75
ethnic conc. 25-50 (0/1) -31.02 -28.36 -22.83 -21.31
ethnic conc. 50-100 (0/1) -42.52* -32.29 -27.79 -24.19
2nd gen. immigrant (0/1) 0.89 -5.10 -4.44 -6.63
years since migration 1.20 1.53 1.48 1.77
girl (0/1) 19.31** 20.84** 20.74** 19.57**
father�s length of edu. (years) 2.36** 2.24** 2.25**
mother�s length of edu. (years) 0.36 0.29 0.12
family gross income (/DKK 100,000) 2.96 2.77 2.19
father�s occ., self-empl. (0/1) -8.05 -12.64 -13.64
father�s occ., high level (0/1) 64.21** 55.32** 49.76**
father�s occ., not working (0/1) 6.58 4.66 4.88
mother�s occ., self-empl. (0/1) 10.81 8.91 7.83
mother�s occ., high level (0/1) 50.42* 44.03 35.34
mother�s occ., not working (0/1) -21.15** -22.09** -24.32**
father�s work exp. (years) 0.82 0.73 0.61
mother�s work exp. (years) -0.29 -0.66 -0.87
speak Danish at home (0/1) 16.85* 16.04* 13.73
number of siblings -7.70** -6.99** -6.40**
index: cultural possessions (-1.65;1.15) 4.14 3.85
more than 500 books (0/1) 13.93 9.36
quiet place to study (0/1) 14.99* 13.39
living in probl. housing estate (0/1) -12.85*
private school (0/1) 2.45
number of students 0.03
teacher/student ratio 23.71
index: time spent on homework (1-4) 10.68**

R-squared 0.01 0.10 0.12 0.14
obs 1249 1249 1249 1249

**: signi�cant at a 5% level, *: signi�cant at a 10% level.

Table 16: OLS estimates for immigrant children with dummies for ethnic concentra-
tion included. Pooled sample of PISA-2000 and PISA-Ethnic.
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