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Abstract

We investigate empirically how residence in ethnic enclaves affects
labour market outcomes of refugees. Self-selection into ethnic en-
claves in terms of unobservable characteristics is taken into account
by exploitation of a Danish spatial dispersal policy which randomly
dispersed new refugees across locations conditional on six individual-
specific characteristics.
Our results show that refugees with unfavourable unobserved char-

acteristics are found to self-select into ethnic enclaves, irrespective of
educational attainment and gender. Furthermore, taking account of
negative self-selection, a relative standard deviation increase in ethnic
group size on average increases the employment probability of refugees
by on average 4 percentage points and earnings by 21 percent. We ar-
gue that the estimated effects are LATE.
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1 Introduction

It is a common international experience across countries that ethnic minori-
ties tend to live spatially concentrated in the larger cities, see for instance
Bartel (1989) or Borjas (1998) for US evidence.
Residential segregation of immigrants in ethnic enclaves is commonly be-

lieved to hamper integration of immigrants into the society. This is a key rea-
son for which many West-European countries spatially disperse new refugee
immigrants. Migration researchers agree that integration of immigrants into
the labour market is of major importance for overall integration of immi-
grants into the society. It is therefore important to know how residence in
ethnic enclaves affect labour market outcomes of immigrants. A number of
theories exist. However, theoretically the effect of residence in an ethnic en-
clave on labour market outcomes of immigrants is ambiguous in sign. It is
therefore an empirical question.
The aim of this study is to estimate the average causal effect of ethnic

enclave size on labour market outcomes of immigrants. This is a difficult
task, because potential location sorting has to be taken into account, i.e. that
individuals sort into neighbourhoods based on unobserved personal attributes
that also affect labour market outcomes of the individual.
Previous empirical studies on causal effects of living in an ethnic enclave

on socio-economic outcomes of enclave members have used different identifi-
cation strategies. Borjas (1995) investigates how living in an ethnic enclave
may affect human capital accumulation of children, namely through human
capital externalities, specifically spillover of human capital from ethnic en-
clave members in the parental generation (ethnic capital). The identifying
assumption is that childhood neighbourhood characteristics are uncorrelated
with the unobserved personal attributes of the child which affect its human
capital accumulation. Bertrand, Luttmer and Mullanaithan (2000) investi-
gates how living in an ethnic enclave may affect social welfare dependency
of enclave members. They instrument ethnic enclave size by the number of
individuals in the metropolitan area who belong to an individual’s language
group. This identication strategy takes location sorting within a larger geo-
graphical area into account. The identifying assumption is that there is no
location sorting across larger geographical areas. The related study by Edin,
Fredriksson and Åslund (2003) investigates how living in an ethnic enclave af-
fects labour market earnings of enclave members. However, they propose an-
other identification strategy. They exploit a former Swedish spatial dispersal
policy under which, they argue, almost all refugees were randomly assigned
to locations at the time of asylum. In case of initial random assignment to
locations, their instrument, initial ethnic enclave size, is valid instrument for
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future ethnic enclave size and both location sorting both within and across
larger geographical areas can be taken into account.
This study proposes a new and better way of exploiting a spatial disper-

sal policy on new refugees in order to estimate the causal effects of ethnic
enclave size on socio-economic outcomes of enclave members. We propose
to instrument ethnic group size some years after immigration by the number
of conationals placed under the terms of the Danish spatial dispersal policy
in an individual’s municipality of assignment in the year of immigration and
prior to the year of immigration. This instrument has the strengths of the
instrument proposed by Edin et al. (2003), but in addition it allows for over-
identification tests for the validity of the over-identifying restrictions. Any
identifying strategy that relies on an assumption of orthogonality between
the instrument and the error terms should aim at testing the validity of over-
identifying restrictions. Furthermore, the validity of our instrument is robust
to differential sorting of ethnic groups into locations, i.e. that ethnic groups
react to potential group-specific labour market returns to residence in a given
local labour market. The identification strategy in Edin et al. (2003) is not
robut to such location sorting.
In previous studies using instrumental variables to identify a average

causal effect of ethnic enclave size, the IV-estimate of ethnic enclave size
identifies an average causal effect only under one of two strong assumptions,
either under the assumption of homogenous treatment effects for individu-
als with the same observable characteristics or under the assumption that
although individuals with the same observable characteristics are heteroge-
neously affected by the treatment, they do not select into the program on the
basis of the idiosyncratic component of their response to the program. In con-
trast, the IV-estimate of ethnic enclave size in this study identifies an average
causal effect even in case individuals with the same observable characteristics
select into the program on the basis of the idiosynchratic component of their
response to the program. This point is demonstrated by presenting evidence
supporting the view that the instrument affected treatment intensities in a
monotone way in which case the IV-estimate of ethnic enclave size identi-
fies a local average treatment effect. Empirical results from a programme
participation model supports the view that in the case of heterogenous treat-
ment effects, the IV-estimate identifies the average effect of ethnic enclave
size on the labour market outcome gain of the subgroup of refugees subject
to the spatial dispersal policy who are induced to decrease their future eth-
nic enclave size because opting out of the dispersal programme after initial
assignment to a municipality is costly due to migration costs.
The final contribution of the study is that it is the first empirical study

to estimate the causal effects of ethnic enclave size on the employment status
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of immigrants. In addition, estimates of the causal effect of ethnic enclave
size on labour market earnings of immigrants are reported and compared to
the estimated effects in Edin et al. (2003).
The empirical analysis of the study finds significant evidence of location

sorting, specifically negative self-selection of individuals into ethnic enclaves.
Taking account of location sorting, the average causal effect of ethnic en-
clave size is positive and significant. The larger the ethnic enclave, the larger
are the employment probability and labour market earnings of immigrants.
Failure to take account of location sorting would have resulted in a negative
and significant estimate of the effect of ethnic enclave size on labour mar-
ket outcomes and would therefore have lead to the wrong conclusion that
the larger the ethnic enclave, the lower are the employment probability and
labour market earnings of immigrants.
Section 2 briefly reviews existing theories on labour market consequences

of residence in an ethnic enclave. Section 3 briefly describes the aim and
summarizes existing evidence on the implementation of the Danish spatial
dispersal policy on refugees who got asylum between 1986 and 1998. It ren-
ders probable that 90% of refugees who got asylum between 1986 and 1998
have been randomly dispersed across locations conditional on six character-
istics of the individual. The instrumental variables identification strategy
which exploits the dispersal policy is explained in detail in Section 4. Sec-
tion 5 presents our micro data and descriptive evidence on the way in which
the dispersal policy affected treatment intensities of refugees who were eligi-
ble to being spatially dispersed. It concludes that the instrumental variables
estimand is a local average treatment effect. Section 6 presents the esti-
mated LATE of ethnic enclave size on the probability of being employed and
earnings. Section 7 concludes.

2 Theories on Labour Market Effects of Eth-
nic Enclaves

Several competing hypotheses exist on how ethnic enclaves affect labour ad-
justment of adult immigrants. According to one hypothesis, residence in
an ethnic enclave slows down the rate of acquisition of host country spe-
cific human capital, such as host country language (Chiswick 1991; Chiswick
and Miller 1995, 1996; Lazear 1999). A second hypothesis is that residence
in an ethnic enclave affects labour market outcomes of immigrants due to
peer group effects that are specific to the ethnic group, e.g. social norms
concerning social welfare dependency, self-employment, educational attain-
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ment and female labour market participation (Coleman 1966; Wilson 1987;
Case and Katz 1991; Borjas 1995; Glaeser, Sacerdote and Scheinkman 1996;
Bertrand et al. 2000). A third hypothesis is that living in an ethnic enclave
affects labour market outcomes of immigrants due to social network effects,
i.e. lack of having the right connections or ethnic/racial origin in order to
get well-paid job outside the ethnic enclave or in contrast having the right
connections and/or ethnic/racial origin in order to get a job in the ethnic
enclave (Portes 1987; Lazear 1999; Bertrand et al. 2000). Note that all
three above-mentioned hypotheses rely on the assumption that residence in
an ethnic enclave increases social interaction of with individuals of the same
ethnic origin and decreases social interaction with natives. In other words,
social interactions are assumed to be facilitated by geographical proximity.
The final hypothesis we will mention is the spatial mismatch hypothesis by
Kain 1968, according to there is a spatial mismatch between the location of
ethnic enclaves and jobs (Kain 1968; Ihlanfeldt and Sjoquist 1990).
The first and last of these theories imply that ethnic enclave members

would have better labour market outcomes if they counterfactually lived
outside an ethnic enclave. The second and third of these theories imply that
whether ethnic enclave members would have better or worse labour market
outcomes if they counterfactually lived outside an ethnic enclave depends on
the quality of the ethnic group in terms of socioeconomic characteristics, e.g.
mean human capital, social norms prevailing in the ethnic group concerning
work attitudes, employment frequency. Hence, theoretically the effect of
residence in an ethnic enclave on labour market outcomes of immigrants is
ambiguous in sign.

3 The Danish Spatial Dispersal Policy 1986-
1998

1986 marks the start of the first Danish spatial dispersal policy on refugees
and asylum seekers who had just received a permit to stay for reasons of
asylum.1 Henceforth, we refer to such recognized refugees and asylum seekers
as refugees. The Danish Government urged the Danish Refugee Council to
implement the dispersal policy after a surge of refugees in the mid-eighties
made it increasingly difficult for the Council to satisfy the location preferences

1Until June 2002 Denmark gave asylum to Convention refugees, i.e. persons who were
defined as refugees according to the Geneva Convention from 1951, and to foreigners who
were not defined as refugees according to the Geneva Convention, but who for similar
reasons as stated in the Convention or other weighty reasons should not be required to
return to the home country (’de facto’ refugees). [Coleman and Wadensjö 1999, 249].
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of most new refugees for accommodation in the larger cities. The policy was
in force until 1999 under the charge of the Council. The Council’sassignment
policy aimed at promoting an equal share of refugees in all counties. At the
county level, the Council aimed at attaining an equal share of refugees in
municipalities (local authority districts) with suitable facilities for reception
such as housing, educational institutions, employment opportunities, and
co-ethnics. In practice, these dispersal criteria implied that refugees were
provided with permanent housing in cities and towns and to a lesser extent
in the rural districts (Ministry of Internal Affairs 1996). In 1987, 243 out
of a total of 275 municipalities in Denmark had received refugees (Danish
Refugee Council 1987).
Dispersal was voluntary in the sense that only refugees who were unable

to find housing themselves were subject to the dispersal policy. However,
the take-up rate was high; between 1986 and 1997 approximately 90% of
refugees were provided with permanent housing by the Council (or after
1995 by a local government) under the terms of the dispersal policy (Annual
Reports of the Danish Refugee Council 1986-1994 and the Council’s internal
administrative statistics for 1995-1998).
Once settled, refugees participated in Danish language courses during an

introductory period of 18 months while receiving social assistance. Refugees
were urged to stay in the assigned municipality during the entire introductory
period. However, there were no relocation restrictions. Refugees could move
away from the municipality of assignment at any time, in so far as they could
find alternative housing elsewhere. Receipt of welfare was unconditional on
residing in the assigned municipality.
The dispersal policy did, at least in the short run, influence the location

pattern of refugees. In 1993 the settlement pattern of refugees resembled
that of the Danish population and differed greatly from that of non-western
immigrants. 33% of refugees and 26% of the Danish population lived in the
capital or its suburbs while as much as 71% of non-western immigrants lived
there. 56% of refugees and 59% of the Danish population lived in towns
outside the capital as opposed to only 24% of non-western immigrants. The
remaining shares lived in rural districts (Danish Refugee Council 1993).
Based on interviews with settlement officers at DRC, DRCs internal ad-

ministrative statistics and statistical analysis of administrative registers, I
argue in a related study (Damm 2003) that the Danish Dispersal Policy
1986-1998 gave rise to a random initial distribution of the refugee immi-
grants who were provided with or assisted in finding permanent housing by
DRC, conditional on six characteristics of the individual: Family size (single
or not), health (in need of special medical or psychiatric treatment), educa-
tional needs, location of close relatives, nationality as well as calendar time
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(it became increasingly difficult for the DRC to find housing in large and
medium-sized towns). Married refugees with children, refugees in need of
special treatment or special education, refugees who insisted on living near
close relatives in Denmark and refugees who immigrated early in the dispersal
policy period were most likely to realise their preferred settlement option.
Three of these six charcteristics are observable in a Danish administrative

register data set that covers all immigrants, henceforth the Immigrant Data
Set: family status (marital status and number of children), nationality and
year of immigration. In addition, the census contains variables which may
be good proxies for two of the three unobservable characteristics: age and
nationality may be decent proxies for an individual’s educational need and
nationality and the size of the ethnic stock at the time of immigration may
be decent proxies for the likelihood of having close relatives in Denmark at
the time of immigration. In conclusion, one potentially important individual
characteristic for initial settlement is unobserved in the Immigrant Data Set:
health status at the time of immigration.

4 Methodology

This section briefly presents the conceptual framework used in the empirical
analysis which is followed by a thorough discussion of the empirical frame-
work of the study.

4.1 Conceptual Framework

The empirical analysis employs the following definitions of key concepts. Eth-
nicity is measured by country of origin (following Borjas 1992, 1995, 1998).
Co-nationals are first and second generation immigrants from individual i’s
country of origin. The ethnic group size of individual i, denoted ei, is de-
fined as the number of co-nationals living in individual i’s municipality of
residence. Ethnic stock of individual i denotes his number of co-nationals in
Denmark. The implicit definition of an ethnic enclave underlying the em-
pirical analysis is that individual i lives in an ethnic enclave if he lives in a
municipality in which the number of co-nationals exceeds a given threshold.

4.2 Empirical Framework

Our main objective is to identify the effect of ethnic group size on individual
labour market outcomes. Our two outcome variables of interest are the em-
ployment probability and real annual labour market earnings. Concerning
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identification of the effect of ethnic group size, Bertrand et al. (2000) suggest
to deal with omitted variables bias from omitted neighbourhood characteris-
tics (e.g. differences in job availability and administrative welfare eligibility
practices) and ethnic group characteristics (e.g. discrimination) by inclusion
of neighbourhood and ethnic group fixed effects. The remaining potential
omitted bias stems from omitted personal characteristics. It arises if the
individuals differentially self-select away from their ethnic group in the host
country. Bertrand et al. (2000) take such omitted variables bias into ac-
count by exploiting the variation across a larger geographical area. Similar
instruments were proposed in Cutler and Glaeser (1997), Dustmann and Pre-
ston (1998) and Gabriel and Rosenthal (1999). However, as pointed out by
Edin et al. (2003), instruments that exploit the variation across a larger ge-
ographical area only take selection within the larger geographical areas into
account, while they ignore the potential selection across larger geographical
areas. Spatial dispersal policies on new immigrants that give rise to random
initial location are likely to provide better instruments. Furthermore, inclu-
sion of neighbourhood fixed effects for the current neighbourhood does not
take all sorting across locations into account, because the choice of the cur-
rent neighbourhood is an endogenous outcome which is likely to be correlated
with unobserved characteristics of the individual.
Edin et al. (2003) exploits a Swedish spatial dispersal policy on new

refugees. As a consequence, their identification strategy has two strengths.
First, ethnic group size eight years after immigration is instrumented by the
ethnic group size in the municipality of assignment which is a valid instru-
ment given that new refugees were randomly assigned to locations and has
strong predictive power. Second, omitted neighbourhood characteristics are
captured by inclusion of fixed effects of the municipality of assignment rather
than of the current municipality of residence.
However, the identification strategy used in Edin et al. (2003) has two

potential weaknesses. First, suppose that ethnic groups differentially sort
into locations, i.e. that ethnic groups are not all attracted to the same
locations. Suppose further that ethnic groups sort into the locations with
the most favorable characteristics in terms of their labour market outcomes.
Such sorting process invalidates the instrument for ethnic group size in an
empirical model without interaction terms between ethnic group and location
fixed effect. Under those circumstances, the initial ethnic group size is not
a valid exclusion restriction, as it is positively correlated with the outcome
variable of interest. Second, their identification strategy implies that there
are no overidentifying restrictions. Hence, they are unable to test the validity
of overidentifying restrictions.
Exploiting a Danish dispersal policy on refugee immigrants, we will ar-
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gue that better candidates for exclusion restrictions exist. The estimation
approach is described in detail in the remainder of the section.

4.2.1 Effect of Ethnic Group Size on Employment Status

Employment Model The baseline specification is as follows. Let t denote
the time of immigration. Let yit+7 be an observable indicator variable equal
to 1 if individual i is employed at time t+7, i.e. seven years after immigration,
and 0 otherwise

yit+7 = I(y∗it+7 > 0) (1)

and let y∗it+7 be an unobserved latent random variable which is a function
of an observed scalar variable eit+7 which denotes the logarithmic value of
the ethnic group size of individual i seven years after immigration, a vector
of observed individual characteristics at the time of immigration, X1i, and
an unobserved scalar random variable εit+7

y∗it+7 = γeit+7 +X1iβ1 + εit+7 (2)

It is further assumed that εit+7 is n.i.d. distributed. γ which captures
the effect of ethnic group size on the probability of employment is the main
parameter of interest. X1i includes three kinds of fixed effects (henceforth
F.E.): (1) year of immigration F.E. to capture calendar time effects, (2)
ethnic group F.E. and (3) municipality of assignment F.E. The two latter
types of fixed effects are included in order to avoid omitted variables bias

in
ˆ
γ stemming from omitted ethnic group, i.e. the ”quality” of the ethnic

enclave, and neighbourhood characteristics.

Instrumenting Ethnic Group Size Equation 2 above may still suffer
from omitted variables bias to the extent that individual characteristics, e.g.
abilities, correlated with eit+7 are omitted. Let αi denote such individual
characteristics. This implies that the error component structure is given by

εit+7 = αi + υ1it+7 (3)

where υ1it+7 is random error. Then the true data generating function for
y∗it+7 is given by

y∗it+7 = γeit+7 +X1iβ1 + αi + υ1it+7 (4)
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Assume further that αi is omitted in the estimated regression. In the
linear regression case we would have

ˆ
γ → γ +

cov(eit+7, αi)

var(eit+7)
(5)

where the last term gives the selection bias. Yatchew and Griliches (1985)
show that the omitted variables problem is even more serious in the binary
choice case, where

p lim
ˆ
γ = c1γ + c2 (6)

where c1 and c2 are complicated functions of the unknown parameters.
The implication is that even if the omitted variable is uncorrelated with the
included one, the coefficient on the included variable will be inconsistent.
One obvious, but in our case infeasible, solution is to find a measure

for the omitted variable, e.g. test scores in the case of potentially omitted
ability bias. Another solution, which is the approach I follow, is to look for a
valid and strong instrument, Zi, for the potentially endogenous, explanatory
variable, eit+7. Suppose ∃ Zi s.t.

cov(Zi, eit+7) 6= 0 and large, (7)

cov(Zi, εit+7) = 0, in particular cov(Zi, αi) = 0 (8)

Requirement (7) concerns the strength of the instrument which can be
tested, whereas requirement (8) concerns instrument validity which can be
tested in the case of over-identification, but not in the case of just-identification.
Instrumenting eit+7 in the equation of interest, Equation (2), corresponds

to rewriting Equation (2) as a simultaneous equation system with a structural
equation for the endogenous variable of interest, y∗it+7, and a reduced-form
equation for the endogenous explanatory variable, eit+7. Formally, the system
is written as follows:

yit+7 = I(y∗it+7 > 0) (9)

y∗it+7 = γeit+7 +X1iβ1 + εit+7 (10)

eit+7 = XiΠ+ υit+7 (11)

i = 1, ..., n

where Xi includes Zi and X1i and, conditional on X1i, the error terms of
Equations (10) and (11) are multivariate normal,
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(εit+7, υit+7) = N(0,Σ) (12)

The unbiased effect of ethnic group size on the probability of being em-
ployed is obtained if there is a valid exclusion restriction, i.e. at least one
element in Xi not in X1i, that affects the individual’s ethnic group size but
does not affect his employment probability.
The binary choice model with one endogenous continuous explanatory

variable presented in this section is a special case of the cross-sectional lim-
ited dependent models with endogenous explanatory variables discussed in
Heckman (1978), Amemiya (1978), Smith and Blundell (1986), Blundell and
Smith (1989) who propose different consistent estimators. Three types of
consistent IV-estimators are suggested: First: Heckman Two-Step (Heck-
man 1978) and the closely related IV-Probit estimator (Lee 1981), second:
Amemiya’s Generalized Least Squares (Amemiya 1978, Newey 1987) and
third: Two-Stage Conditional Maximum Likelihood (Smith and Blundell
1986, Rivers and Vuong 1988). An alternative consistent - and efficient - es-
timator for such a model is joint Maximum Likelihood disussed in Amemiya
(1978).
This paper applies Two-Stage Conditional MaximumLikelihood (2SCML)

to test for weak exogeneity of eit+7. Amemiya’s Generalized Least Squares
(AGLS) estimator is applied to estimate γ in case the null hypothesis of weak
exogeneity of eit+7 is rejected. I will briefly describe the two estimators in
what follows.
The idea underlying the 2SCML estimator is relatively straightforward,

namely that one can correct for endogeneity of eit+7 using an estimate of

E(εit+7|υit+7) = E(αi|υit+7) = ρυit+7, ρ =
σευ
σ2υ

(13)

that is, ρ is the population regression parameter of regressing εit+7 on
υit+7, where

ˆ
υit+7 = eit+7 −Xi

ˆ

Π (14)

are the residuals from the first stage (Least Squares) regression of eit+7
on Xi in Equation (11). This idea corresponds to the assumption that,
conditional on eit+7,

εit+7 ∼ N(ρυit+7, σ
2)

where σ2 = Σ11 − Σ12Σ
−1
22 Σ21.
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This gives the following expression for y∗it+7 to be used in the second stage
probit estimation

y∗it+7 = γeit+7 +X1iβ1 + ρ
ˆ
υit+7 + υ2it+7 (15)

υ2it+7 = ρ(υit+7 −
ˆ
υit+7) + υ1it+7 (16)

A convenient feature of this estimator is that one can readily apply the

t-statistic of
ˆ
ρ = 0 as a test for weak exogeneity of eit+7. If the null hypothesis

of
ˆ
ρ = 0 cannot be rejected, one should use the estimates from the ordinary

probit estimation in Equation (2), since this estimator is then consistent
and efficient. In contrast, if the null hypothesis is rejected, correction of the
standard errors in this second stage is called for, since one of the explanatory
variables has predicted rather than actual values. Such correction is not
straightforward. Furthermore, the 2SCML estimator is only efficient under
the circumstance of just-identification of the simultaneous equation system.
Whether this is the case is unknown since the true data generating process
is unknown. Instead, I apply the AGLS estimator since this estimator is
efficient in the class of limited information estimators which includes the
before-mentioned IV estimators (Newey 1987).
The AGLS estimator implies the same first stage regression as the 2SCLM.

The second stage is slightly different, however. As before
ˆ
υit+7 is included as

an additional explanatory variable in the second stage probit estimation, but
in addition eit+7 is replaced by its reduced form expression stated in Equation
(11), so that the expression for y∗it+7 becomes

y∗it+7 = XiΠ1 + λ
ˆ
υit+7 + υ3it+7 (17)

υ3it+7 = λ(υit+7 −
ˆ
υit+7) + υ1it+7 (18)

λ = γ + ρ (19)

Π1 = Πγ + J1β1 (20)

where J1 is the appropriate selection matrix defined by

XiJ1 = X1i (21)

If there is just one exclusion restriction, the AGLS estimate of the struc-
tural parameters δ = [γ, β01] can be backed out as follows

ˆ

δA =
ˆ

D
−1 ˆ
Π1 (22)
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where D = [Π, J1], since

n
1
2 (

ˆ

Π1 −
ˆ

D
ˆ

δ)
d→ N(0,Ω) (23)

If, on the other hand, there is more than one exclusion restriction, the
structural parameters δ = [γ, β01] are estimated using GLS (classical minimum
distance) on the equations given in Equation (20), yielding

ˆ

δA = (D
0W

ˆ

D)−1
ˆ

D0W
ˆ

Π1 (24)

where W is a weighting matrix, for instance, the inverse of the covariance

matrix of
ˆ

Π1, denoted Ω.
As before, since the second stage of AGLS involves use of predicted values,

the standard errors of the second stage estimates need to be corrected. Newey
(1987) thoroughly explains how.2

4.2.2 Effect of Ethnic Group Size on Earnings

Earnings Model Let
˜

yit+7 denote the logarithmic value of individual i’s
real annual earnings seven years after immigration which we model as a
function of individual i’s ethnic group size seven years after immigration, a
vector of observed initial individual characteristics and an error term

˜
yit+7 =

˜
γeit+7 +X1i

˜

β1 +
˜

εit+7 (25)

The key parameter of interest is
˜
γ which captures the effect of ethnic

group size on earnings, i.e. earnings spillover from the ethnic group.

2Ω = (P−1)Π1Π1 + (λ− γ)0Σ22(λ− γ)Q−1

where P = −E
h
∂2 i(θ)
∂θ2∂θ02

i
, Q = 1

nX
0X, (λ− γ)0Σ22(λ− γ) = E[{υit+7(λ− γ)}2]

and i(θ) = (yit+7,XiΠ1+λ(eit+7−XiΠ), σ
2), θ2 = (Π

0
1, λ, σ

2). A consistent estimator
of P−1 will be given by any of the standard estimators of the covariance matrix of the
MLE. The first part of the second term in Ω, (λ − γ)0Σ22(λ − γ), can be consistently

estimated by
ˆ
V =

nP
i=1

u2it+8
(n−K) , uit+8 =

ˆ
υit+8(

ˆ

λ− ˆ
γ) where K is the number of variables in

X and uit+7 is the residual from a least squares regression of eit+7(
ˆ

λ− ˆ
γ) on Xi for some

consistent estimator of
ˆ
γ, for instance, the 2SCML estimator, and for

ˆ

λ estimated in the
second stage of the AGLS estimation procedure. Therefore, the last term in Ω is simply

the usual estimated covariance matrix from a least squares regression of eit+7(
ˆ

λ − ˆ
γ) on

Xi.
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Earnings model with an Instrument for Ethnic Group Size Equa-
tion 25 may however suffer from omitted variables bias to the extent that
individual characteristics αi, e.g. abilities, correlated with eit+7 are omitted.
In that case the error component structure is given by Equation 3 and the

true data generating function for
˜

yit+7 is given by

˜
yit+7 =

˜
γeit+7 +X1i

˜

β1 + αi +
˜

υit+7 (26)

and the selection bias of
˜
γ if αi is omitted in the estimated regression

is given in Equation 5. As in the employment model, we propose to solve
the potential omitted variables problem by instrumenting eit+7 with a valid
and strong instrument Z. This corresponds to rewriting Equation 25 as a
simultaneous equation system with a structural equation for the endogenous

variable of interest,
˜
yit+7, and a reduced-form equation for the endogenous

explanatory variable of interest, eit+7,

˜
yit+7 =

˜
γeit+7 +X1i

˜

β1 +
˜

εit+7 (27)

eit+7 = XiΠ+ υit+7 (28)

i = 1, ..., n

(εit+7, υit+7) = N(0,Σ) (29)

4.2.3 Identification

Turning to the important issue of the existence of identifying variables, based
on information about the way the dispersal policy was implemented presented
in Section 3, I argue that the number of conationals placed in the munici-
pality of assignment in year t and prior to year t constitute valid exclusion
restrictions in estimation of the effect of ethnic group size on the employ-
ment probability seven years after immigration. Requirement (8) is likely to
be satisfied if all characteristics of the individual which may have influenced
initial assignment to a municipality of residence are observed so that they
can be included in X1i. The key question is whether any unobserved charac-
teristic of the individual which may affect the outcome of interest, y∗it+7, has
influenced our candidates for identifying variables. As mentioned in Section
3, one such unobserved characteristic, the individual’s health status at the
time of asylum, may have influenced initial settlement; individuals in need of
special psychological/psychiatric treatment at the time of immigration may
have been more likely to be settled in a large city and therefore more exposed
to other immigrants initially than others, ceteris paribus. Such individuals
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are also less likely to be employed initially. However, for at least two reasons
this unobserved characteristic may not be of concern in an analysis of refugee
immigrants’ employment probability eight years after immigration. First, in-
dividuals who received psychological treatment at the time of settlement are
likely to constitute a minor fraction of the sample.3 Second, in view of the
dispersal policy settlement in a larger city does not imply large initial and
past inflows of placed conationals.
As long as we have more than one identifying variable, we can test the

validity of the overidentifying restrictions by performing an overidentification
test. In the employment model, the overidentification test statistic is equal to

the objective function [
ˆ

Π1−
ˆ

D
ˆ

δ]0Ω−1[
ˆ

Π1−
ˆ

D
ˆ

δ] which under the null hypothesis
of orthogonality of Z and ε follows a Chi-square distribution with degrees of
freedom equal to the number of overidentifying variables. The reason is that
ˆ

Π1 =
ˆ

D
ˆ

δ under the null hypothesis (Wooldridge 2002, 444). In the earnings
model, the overidentification test statistic is equal to NR2ε˜χ

2
Q1
under the

null hypothesis of E(X0ε) = 0 and homoscedasticity, where Q1 ≡ L2 −G1 is
the number of overidentifying restrictions (Wooldridge 2002,122).

4.2.4 Local Average Treatment Effect

We now turn to a discussion of what kind of treatment effect the instrumental
variables estimand identifies in the current context.
Reformulation of current problem as an evaluation problem requires us

to define two new variables. Let Ez be a discrete random variable of the
counterfactual multivalued treatment intensity, i.e. ethnic group size in year
t+7 conditional on Z, e = 1, ..., J. Furthermore, let Yj be a discrete random
variable of counterfactual (labour market outcome) response to treatment
intensity j. To simplify the exposition, let there only be one multivalued,
discrete identifying variable in Z, e.g. the number of conationals placed in
the municipality of assignment in year t, z = 0, ...,K.
Conventional applications of the method of instrumental variables assume

a constant unit treatment effect, Yj − Yj−1 = α for all j and all individu-
als with a given value of the regressors X1. In that case, the instrumental
variables estimand identifies the average treatment effect in a population of
interest and in a subpopulation of the treated (see e.g. Heckman and Robb

3In an interview with the Danish national newspaper, Politiken, social worker Bente
Midtgård, Rehabilitation and Research Centre for Torture Victims, Denmark, told that
new refugees are not examined for complications due to torture. Therefore, no official
numbers exist on the number of new refugees who have been subject to torture. (Politiken,
1st Section, p. 4, 5th of December 2003).
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1986?). In the current setting, the assumption of a constant unit treatment
effect means that the effect on labour market outcomes of living in a location
with a given ethnic group size is constant for all levels of ethnic group size
and for all persons with the same X1. This is a strong assumption.
In the more general case of heterogenous treatment effects among persons

with the same X1, Heckman and Robb (1985, 1986) show that instrumental
variables methods identify average treatment effects, only if one assumes
that agents do not select into the program on the basis of the idiosyncratic
component of their response to the program. In the current setting, this
assumption implies that refugees do not sort into ethnic enclaves based on
the idiosyncratic component of their return to living in a location with a
given ethnic group size. This is also a strong assumption.
However, Imbens and Angrist (1994) show that in the case of heteroge-

nous treatment effects the instrumental variables estimand still identifies a
treatment effect under the weak assumption of monotonicity, i.e. that with
probability 1, either Ek ≥ Ek−1or Ek ≤ Ek−1for all k and for each person
with the same X1.
The monotonicity assumption implies that all individuals are shifted by

the instrument in a monotone way. In the ethnic enclave context, monotonic-
ity means that because of spatial dispersal in a cluster of k conationals, either
refugees dispersed in a cluster of k conationals have at least as large an ethnic
group size in year t+7 as refugees dispersed in a cluster of k− 1 conationals
or vice versa. This assumption has the testable implication that the cumula-
tive distribution function (CDF) of Ek and Ek−1 should not cross, because if,
say, Ek ≥ Ek−1for all k with probability 1, then Pr(Ek ≥ j) ≥ Pr(Ek−1 ≥ j)
for all j. This implies Pr(Ez ≥ j|Z = k) ≥ Pr(Ez ≥ j|Z = k − 1) or
FEz(j|Z = k) ≥ FEz(j|Z = k − 1), where FEz is the CDF of Ez, see e.g.
Angrist and Imbens (1995). In Subsection 5.3 we present empirical evidence
supporting the view that the dispersal policy affected individual treatment
intensities in a monotone way.
Under the monotonicity assumption, the instrumental variables estimand

identifies the local average treatment effect (LATE) which in the case of
binary treatment is

E[Y1 − Y0|D(z) = 1, D(z0) = 0] (30)

where D is an indicator variable for programme participation and z 6= z0.
In the current context of a multivalued treatment variable, LATE is the

average treatment effect for individuals who are induced to change treatment
intensity (rather than treatment status) by changing an exogenous regressor
that satisfies an exclusion restriction, see Angrist and Imbens (1995). This
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group of individuals are called compliers, switchers and persons at the mar-
gin of being treated. Based on empirical evidence presented in Section 5,
we argue that in the present context, the choice set of identifying variables
implies that LATE estimates the effect of variation in the number of placed
conationals in the municipality of assignment on the labour market outcome
gain of the subgroup of refugees subject to the spatial dispersal policy who
are induced to decrease their ethnic enclave size (seven years after immigra-
tion) because opting out of the dispersal programme after initial assignment
to a municipality is costly due to migration costs.4

Relative to average treatment effects (ATE) and average treatment ef-
fects on the treated (ATT), LATE has two drawbacks. First, it measures
the effect of treatment on a generally unidentifiable subpopulation, namely
the individuals who are shifted by the instrument. The subgroup of compli-
ers is unidentifiable because membership involves unobserved counterfactual
treatment intensities. Second, LATE depends on the particular instrumen-
tal variable that we have available because the instrument determines the
subgroup of compliers.
However, the LATE assumptions impose weaker assumptions on the coun-

terfactual data than the classical selection model first proposed by Heckman
(1976) in which one imposes parametric functional form distributional as-
sumptions (Vytlacil 2002).

5 Data

5.1 Refugee Sample

Micro data on refugees is extracted from longitudinal administrative registers
of Statistics Denmark on the immigrant population in Denmark 1984-2000.
The refugee sample is a balanced panel of 13,927 individuals who are ob-
served annually in the registers until seven years after immigration.5 Ideally
our sample should cover observations on all adult refugees who were assigned
to a municipality by the Council under the terms of the spatial dispersal pol-

4Previous studies in which LATE is identified include evaluations based on natural
experiments such as Angrist (1990) and Angrist and Krueger (1991).

5Permanent return-migrants who emigrated prior to seven years of residence in Den-
mark and 18 individuals who were observed in the registers seven years after immigration
but not annually up to that point are excluded from the sample. The latter group of
individuals are most likely temporary return migrants. Due to lack of observations of
individuals with more than seven years of stay in the host county for some refugee groups,
only observations from the first until the seventh year since immigration are included in
the balanced panel.
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icy practised from 1986 to 1998. However, information on admission category
of immigrants and the assignment municipality of refugees is missing in the
registers. We take account of the first issue by applying an algorithm based
on country of origin and the first year of residence permit to Denmark to
extract individuals from 11 main refugee-sending countries. The algorithm
was constructed from official figures on the annual number of residence per-
mits granted to asylum-seekers by country of origin. Solving the second
data issue is further complicated by the fact that refugees may initially have
lived in temporary housing in proximity of the municipality to which they
were later assigned, on average after 1 year. We identify the municipality of
assignment by using a rather complicated algorithm which we constructed
based on information on the Council’s internal administrative statistics on
temporary housing. We define the first municipality of residence observed in
the registers as a municipality of temporary housing if the person relocates
to another municipality within the county within one year after receipt of
the first permit of residence. Otherwise the first municipality is defined as
the municipality of assignment. Furthermore, we want to exclude family-
reunificated immigrants from refugee-sending countries, because they were
not subject to spatial dispersal, unless they immigrated shortly after their
spouse. We, therefore, exclude immigrants from refugee-sending countries,
who at the time of immigration were married to either 1) a Dane, 2) an
immigrant from a non-refugee-sending country or 3) an immigrant from a
refugee-sending country who had immigrated at least one year earlier. Un-
fortunately the registers do not allow us to exclude the 10% of refugees who
turned down the Council’s offer of housing under the terms of the spatial
dispersal policy. Finally, we include only individuals aged 18-59.
The refugee sample has rich information on demographic and socioeco-

nomic characteristics of each individual, most importantly labour market
status in Nov. and annual labour market earnings. An individual is re-
garded as being employed, if his main occupation is wage-employment with
at least 9 hours of weekly work or self-employment. The employment mea-
sure therefore includes part-time work of at least 9 hours of weekly work
as well as full-time work. Real annual labour market earnings, henceforth
referred to as real annual earnings, are defined as the sum of wage earnings,
profits from own company and sickness benefits deflated by the consumer
price index which has 1980 as its base year.
Figures 1-4 show the employment rates of the elleven ethnic groups for

men and women separately. As expected the figures show increasing em-
ployment rates of most ethnic groups over years since immigration. Refugees
from Eastern-European countries, Chile and Asia are seen to have experi-
enced faster employment assimilation than refugee groups from the Middle
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East and Africa. This is the case for both men and women.
Figures 5-8 show mean real annual earnings, conditional on having posi-

tive earnings, of the elleven ethnic groups for men and women separately. All
ethnic groups are seen to have experienced an increase in mean real annual
earnings over time since immigration. Male refugees from Eastern-European
countries, Chile and Asia are seen to have experienced faster earnings as-
similation than refugees from the Middle East and Africa. Similarly, female
refugees from Eastern-European countries, Chile and Vietnam have experi-
enced faster earnings assimilation than refugees from Sri Lanka, Africa and
the Middle East, except Iraq.
Tables 1 show summary statistics for the employment rate and real an-

nual earnings seven years after immigration by ethnic group. For men, the
employment rate seven years after immigration varies between 0.24 for Pales-
tinians (no citizenship) and 0.56 for Rumanians. For women, the employment
rate seven years after immigration varies between 0.06 for Palestinians (no
citizenship) and 0.5 for Rumanian and Chilean refugees. For comparison the
employment rate of men and women in the overall Danish population aged
18-59 in the period 1986-1998 is plotted in Figure A.1 in the Appendix. The
employment rate is seen to fluctuate between 0.78-0.84 for men and 0.66-0.69
for women in the period. Seven years after immigration, the ethnic group
with the highest employment rate, Rumanians, has an employment rate that
is 70% of that of men in the overall Danish population and 75% of that of
women in the overall Danish population.
For men, mean real annual earnings seven years after immigration ranges

from 40,872 DKK for Palestine refugees to 76,945 DKK for Poles. For women,
mean real annual earnings ranges from 37,168 DKK for Iranians to 61,798
DKK for Poles. For comparison Figure A.2 in the Appendix plots mean real
annual earnings conditional on having positive earnings of men and women
in the overall Danish population aged 18-59 in the period 1986-1998. The
figure shows that mean real annual earnings in the period fluctuated be-
tween114,644 and 126,951 DKK for men and 68,230 and 86,066 DKK for
women. Seven years after immigration, the ethnic group with the highest
mean real annual earnings, Poles, earned 65% of mean real annual earn-
ings of men in the overall Danish population and 79% of mean real annual
earnings of women in the overall Danish population.
Table 2 show summary statistics for highest completed educational level

and mean ethnic group size seven years after immigration by ethnic group
which may help explain the variation in employment rate and mean real
annual earnings between ethnic groups. Unfortunately information on the
highest completed educational level is missing for between 44% and 67%
of the sampled individuals in each ethnic group. These are individuals who
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have not completed any education in Denmark seven years after immigration,
but they may have completed foreign education. The fraction of sampled
individuals who is known to have completed a higher degree of education
varies from 0.06 for Vietnamese refugees to 0.28 for Poles and Rumanians.
The summary statistics for mean ethnic group size seven years after im-

migration by ethnic group also reported in Table 2 shows that mean ethnic
group size varies between 83 for Rumanians to 1,482 for Somalians.
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Figure 1. Employment rate of different refugee groups. Men. Figure 2. Employment rate of different refugee groups. Men.

Figure 3. Employment rate of different refugee groups. Women. Figure 4. Employment rate of different refugee groups. Women.
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Figure 5. Mean real annual earnings, conditional on having positive earnings, Figure 6. Mean real annual earnings, conditional on having positive earnings, 
of different refugee groups. Men. of different refugee groups. Men.

Figure 7. Mean real annual earnings, conditional on having positive earnings, Figure 8. Mean real annual earnings, conditional on having positive earnings, 
of different refugee groups. Women. of different refugee groups. Women.
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Table 1
Summary statistics for dependent variables by ethnic group. Means (std. dev.).

Frequency Employment rate Real annual earnings conditional
on positive earnings

Ethnic group: Men Women Men Women
Poland 393 .52 (.50) .42 (.49) 76,945 (49,689) 61,798 (42,985)
Iraq 2,213 .32 (.47) .13 (.33) 54,308 (49,890) 50,685 (49,582)
Iran 2,829 .34 (.47) .19 (.39) 42,663 (37,633) 37,168 (33,315)
Vietnam 1,331 .48 (.50) .24 (.43) 64,571 (39,421) 48,410 (31,288)
Sri Lanka 1,770 .54 (.50) .34 (.47) 58,716 (39,770) 41,381 (28,571)
No citizenship 3,867 .24 (.43) .06 (.24) 40,872 (41,075) 47,940 (41,119)
Ethiopia 146 .25 (.44) .26 (.44) 50,673 (41,275) 41,696 (21,366)
Afghanistan 268 .37 (.48) .16 (.37) 47,594 (43,023) 50,977 (39,075)
Somalia 872 .29 (.46) .09 (.29) 52,591 (42,401) 42,506 (38,891)
Rumania 216 .56 (.50) .5 (.50) 76,283 (52,911) 57,547 (35,849)
Chile 22 .36 (.50) .5 (.53) 64,003 (45,290) 50,448 (19,319)
All 13,927 .35 (.48) .18 (.38) 24,450 (40,025) 12,211 (28,117)
Notes: Standard deviations are reported in parentheses.
Real annual earnings are reported in DKK.



Table 2
Summary statistics for selected variables seven years after immigration by ethnic

group. Means (std. dev.).
Highest completed education (fractions): Mean ethnic group size
Basic schooling High school Higher degree Educ. missing

Ethnic group:
Poland .04 (.19) .10 (.30) .28 (.45) .58 (.49) 731 (957)
Iraq .05 (.22) .24 (.43) .27 (.45) .43 (.50) 1,407 (1,496)
Iran .05 (.21) .23 (.42) .18 (.38) .54 (.50) 1,063 (999)
Vietnam .10 (.30) .22 (.41) .06 (.24) .62 (.48) 770 (687)
Sri Lanka .05 (.22) .37 (.48) .09 (.28) .49 (.50) 161 (154)
No citizenship .10 (.30) .28 (.45) .09 (.29) .53 (.50) 1,280 (1,307)
Ethiopia .08 (.26) .15 (.36) .10 (.30) .67 (.47) 180 (136)
Afghanistan .03 (.16) .28 (.45) .26 (.44) .44 (.50) 223 (205)
Somalia .08 (.28) .24 (.43) .16 (.37) .52 (.50) 1,482 (1,165)
Rumania .01 (.10) .12 (.33) .28 (.45) .59 (.49) 83 (82)
Chile .05 (.21) .32 (.48) .09 (.29) .55 (.51) 156 (146)
All .07 (.25) .26 (.44) .15 (.36) .52 (.50) 1,010 (1,177)



5.2 Treatment Intensity Variation under the Dispersal
Policy

How did the spatial dispersal policy affect the settlement pattern of refugees,
in particular their ethnic enclave size?
To answer this question we first compare the initial settlement pattern

of refugees who were granted a permit to stay before the implementation of
the spatial dispersal policy with the initial settlement pattern of refugees in
our sample. Recall from Section 5.1 that the first year in which immigrants
are observed in the longitudinal adminsitrative register data from Statistics
Denmark is 1984. Defining initial settlement of pre-reform refugees as their
settlement one year after immigration, our data allow us to use three pre-
reform cohorts of refugees as comparison groups, the 1983-1985 cohorts of
refugees. This definition takes into account that some pre-reform refugees
may initially have lived in temporary housing in another municipality than
the initial municipality of permanent housing.
Table 3 presents evidence that the dispersal policy had a large impact on

the initial geographical settlement pattern of refugees across municipalities.
After the reform, the share of refugees who were initially settled in a small
municipality increased from around 2.7% to 9.3%, the share of refugees who
were initially settled in a medium-sized municipality increased from around
37.6% to 59.2% while the share of refugees with initial settlement in a large
municipality decreased from around 59.7% to 31.5%. Furthermore, the table
shows that the the tendency towards increased dispersion across munici-
palities started with the 1985 cohort of refugees, that is one year prior to
implementation of the dispersal policy. This was caused by lack of housing
in the large cities. More importantly, Table 4 presents evidence that the
dispersal policy lead to a decrease in mean initial ethnic group size. This
is seen by noting that the mean initial ethnic group size of the 1986-1988
cohorts of refugees is significantly lower than the mean initial ethnic group
size of the 1983 and 1984 cohorts of refugees despite an increase in ethnic
stock over time of all ethnic groups as documented in Table 5. This increase
in ethnic stock together with the fact that the DRC aimed at dispersing
refugees in clusters of conationals explains the increase in the mean initial
ethnic group size over time and cohorts in spite of continued spatial dispersal
of new cohorts of refugees.
Figure 9 presents evidence that the dispersal policy shifted the overall

cumulative distribution function of initial ethnic group size to the left, es-
pecially at the top of the distribution. The shift is most spectacular for the
1986 cohort of refugees relative to the 1983 and 1984 cohort of refugees. Over
time the cdf of postreform refugees shifts to the right due to the increase in
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ethnic stock over time and due to dispersal of refugees in clusters of cona-
tionals, but despite increases in ethnic stocks over time the cdf of the 1983
cohort dominates the cdf of the 1986-1988 cohorts and the cdf of th 1984
cohort dominates that of the 1986 cohort.

Table 3
Initial geographical settlement pattern of refugees across municipality

categories. Percent.
Municipality category

Refugee cohort Small Medium-sized Large
1983 cohort 2.79 37.71 59.50
1984 cohort 2.58 37.59 59.83
1985 cohort 9.75 68.23 22.02
Refugee sample 9.32 59.19 31.49

Table 4
Initial ethnic group size.

Refugee cohort Freq. Mean Std. dev.
1983 cohort 359 395.4 555.2
1984 cohort 1,277 288.3 389.9
1985 cohort 4,309 190.3 285.1
1986 cohort 3,657 132.6 258.9
1987 cohort 1,855 224.3 350.9
1988 cohort 1,430 255.9 334.9
1989 cohort 1,651 268.0 315.5
1990 cohort 1,215 335.8 337.4
1991 cohort 1,343 337.4 470.5
1992 cohort 1,587 422.5 550.5
1993 cohort 1,189 381.2 515.5
Refugee sample 13,927 265.3 399.3
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Table 5
Ethnic stock by ethnic group and year.

Year 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993
Ethnic group
Poland 6,953 7,748 8,244 8,847 9,451 9,926 10,400 10,819 11,111 11,392
Iraq 274 792 1,170 1,439 1,914 2,474 2,929 3,477 4,634 5,677
Iran 998 4,926 6,175 7,155 8,187 8,856 9,515 10,342 10,780 11,172
Vietnam 3,797 4,017 4,331 4,625 5,144 5,867 6,642 7,425 8,316 8,838
Sri Lanka 356 776 3,102 4,308 4,601 5,129 5,417 5,789 6,253 6,735
No citizenship 391 879 3,321 5,302 6,608 8,570 10,256 12,128 13,881 15,002
Ethiopia 242 330 438 530 557 625 668 710 749 806
Afghanistan 101 150 212 245 288 345 440 623 783 969
Somalia 176 189 213 249 329 539 765 1,411 2,276 3,858
Rumania 294 346 383 434 472 798 1,042 1,209 1,328 1,427
Chile 1,136 1,131 1,129 1,159 1,151 1,171 1,203 1,215 1,221 1,218
Notes: Data source: Longitudinal administrative registers from Statistics Denmark

on the immigrant population in Denmark 1984-2000.



Figure 9. CDF of initial ethnic group size by refugee cohort.
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Table 6
Geographical settlement pattern of refugees across municipality categories

seven years after immigration. Percent.
Municipality category

Refugee cohort Small Medium-sized Large
1983 cohort 2.41 39.57 58.02
1984 cohort 1.40 33.71 64.89
1985 cohort 2.95 51.70 45.35
Refugee sample 3.92 50.89 45.19

Table 7
Mean ethnic group size seven years after immigration.

Refugee cohort Freq. Mean Std. dev.
1983 cohort 374 639.3 645.4
1984 cohort 1,142 790.0 643.7
1985 cohort 3,863 675.4 701.6
1986 cohort 3,657 600.8 781.2
1987 cohort 1,855 859.5 943.3
1988 cohort 1,430 930.2 991.5
1989 cohort 1,651 1,078.3 1,131.2
1990 cohort 1,215 1,153.5 1,214.3
1991 cohort 1,343 1,219.6 1,304.7
1992 cohort 1,587 1,414.6 1,462.5
1993 cohort 1,189 1,580.1 1,595.3
Refugee sample 13,927 1,009.9 1,176.9

There is ample evidence that the dispersal policy affected the settlement
pattern of refugees even in the medium-run. First, Table 6 shows that seven
years after immigration, postreform refugees are still overrepresented in small
and medium-sized municipalities relative to pre-reform refugees. Second, Ta-
ble 7 shows that seven years after immigration the 1986 cohort on average
still has a significantly lower ethnic group size than 1984 and 1985 cohorts of
refugees. In contrast, 1987-1993 cohorts of refugees on average have a signif-
icantly higher ethnic group size than prereform cohorts of refugees. Third,
Figure 10 shows that the cumulative distribution function for ethnic group
size seven years after immigration of 1983 and 1984 cohorts of refugees lies to
the right of that of the first cohorts of postreform refugees for low and inter-
mediate ethnic group size. In other words, seven years after immigration the
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first cohorts of postreform refugees have a higher tendency to live in munic-
ipalities with a low or intermediate ethnic group size relative to pre-reform
refugees.
The evidence presented in this subsection shows that the dispersal policy

implied that on average refugees received lower levels of treatment than they
would have received otherwise. This evidence indicates that the dispersal
policy has induced a substantial number of refugees to change (decrease)
treatment intensity so that the subgroup of compliers is substantial in size.
Further evidence in favour of this claim is presented in the next subsection in
which we investigate how the dispersal policy affected individual treatment
intensities.
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Figure 10. CDF for ethnic group size seven years after immigration by refugee cohort.
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5.3 Evidence of Monotone Treatment

Summary statistics of the nine candidates for identifying variables, the num-
ber of conationals placed in the municipality of assignment in year t and in
each year up to eight years prior to the assignment, are presented in Table
A.2 in the Appendix. The variables are labelled PLCONA,t-x, where x=0, 1,
..., 8. The mean value of PLCONA,t-x is seen to decrease with x. The reason
is that a substantial share of refugees were assigned to municipalities which
had received previous cohorts of placed refugees only in the recent past, say
1 and 2 years ago. If so, PLCONA,t-x takes value 0 for x greater than 2.
The mean of PLCONA,t is 23, indicating that on average new refugees were
distributed across municipalities in clusters of 23 conationals.
For each identifying variable candidate, we investigate empirically whether

the candidate satisfies the testable implication of the monotonicity assump-
tion. This is done by rescaling each identifying variable, e.g. PLCONA,t,
such that the rescaled identifying variable Z0 takes the following values:
Z0 = 0 for PLCONA,t= [0, 4], Z0 = 1 for PLCONA,t= [5, 9], Z0 = 2
for PLCONA,t= [10, 14], Ź = 3 for PLCONA,t= [15, 19], Z0 = 4 for
PLCONA,t= [20, 24], Z0 = 5 for PLCONA,t= [25, 29], Z0 = 6 for PLCONA,t=
[30, 34], Z0 = 7 for PLCONA,t= [35, 39], Z0 = 8 for PLCONA,t= [40, 44],
Z0 = 9 for PLCONA,t= [45, 54], Z0 = 10 for PLCONA,t= [55, 69], Z0 = 11
for PLCONA,t= [70, 104].
Figure 11 presents empirical evidence that the monotonicity assumption

is approximately satisfied for PLCONA,t, even unconditional on X1. In par-
ticular, FEz0 (j|Z 0 = k) ≥ FEz0 (j|Z 0 = k − 1), i.e. the cumulative distributive
function of ethnic group size seven years after immigration for individuals
with a higher value of the instrument dominates the cumulative distributive
function of ethnic group size seven years after immigration for individuals
with a lower value of the instrument. This means that refugees dispersed in
a cluster of k conationals have at least as large an ethnic group size in year
t+7 as refugees dispersed in a cluster of k− 1 conationals. This result rules
out the existence of a subgroup of defiers, i.e. a subset of refugees dispersed
in a cluster of k conationals have a lower ethnic group size in year seven than
refugees dispersed in a cluster of k− 1 conationals.6 This result is important
empirical evidence in support of the claim that our instrumental variable
estimand identifies LATE. An potential economic explanation for this result
is given in Subsection 5. Figure 12 is a plot of the differences in the CDF
for ethnic group size seven years after immigration for Z 0 = 0 and Z 0 = 11,
normalized to 1. The figure illustrates which treatment intensity groups con-

6Empirical evidence that the monotonicity assumption is approximately satisfied for
PLCONA,t-x, x=1, ..., 8 is available from the author upon request.
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tribute most to LATE. The function declines at an ethnic group size seven
years after immigration of 868 conationals, implying that for Z0 = 0 relative
to Z0 = 11 most of the contribution to LATE comes from groups at the
lower end of the distribution of ethnic group size seven years after immigra-
tion. This result is in accordance with the economic model for programme
participation that we present in Subsection 5.4 According to the model, the
dispersal policy affects mainly refugees who do not want to live in a large
ethnic enclave at any prize, i.e. irrespective of the expected migration costs
relative to the expected net benefits of relocation to a larger ethnic enclave.
Figure 13 provide evidence that any adjacent pair of Z = k and Z =

k − 1 can be used to define a binary instrumental variable that satisfies
the monotonicity assumption. Furthermore, it provides evidence that for all
adjacent pairs of Z = k and Z = k − 1, most of the contribution to LATE
comes from groups with low and intermediate treatment intensities.
In the next subsection we will present a plausible economic explanation

for why the dispersal policy was able to affect the treatment intensity of some
individuals, the subgroup of compliers.
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Figure 11. CDF for ethnic group size seven years after immigration.
By number of placed conationals initially.
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Figure 12. Difference in ethnic group size CDF for Z'=0 and Z'=11.
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Figure 13. Difference in ethnic group size CDF for Z'=0 and Z'=k, k=1,…,11.
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5.4 Compliers

Recall from Subsection 4.2.3 that LATE is the mean impact on compliers,
who in the binary treatment case are those individuals for whom D = 1 if
Z = k and for whom D = 0 when Z = k − j, j 6= 0. In the current set-
ting with variable treatment intensity, compliers are the subgroup of placed
refugees who take treatment at a lower level than they would have done
in the absence of the policy and if they had received a.higher value of the
instrument. How does the dispersal policy induce any placed refugees to
change their treatment intensity? In this subsection we will argue that the
potential programme participants (a placed refugee) makes his participation
decision by weighing the expected costs of non-participation against the net
expected benefits of non-participation. We investigate this hypothesis empir-
ically, by investigating whether observed programme participation outcomes
on average can be rationalized by such a model.

5.4.1 Programme Participation Model

A placed refugee faces a problem of finding an optimal location in the host
country, i.e. he has to decide whether or not to move away from the mu-
nicipality of assignment which in the evaluation framework corresponds to
the decision of whether or not to participate in the dispersal programme and
take treatment at the assigned treatment intensity. We model the migration
decision in line with the human capital model according to which migration
is viewed as an investment that is expected to pay off in the form of increased
earnings or other kinds of pecuniary or non-pecuniary returns (Sjaastad 1962;
Bowles 1970). Non-money returns include changes in “psychic benefits” as a
result of location preferences. Similarly, costs include both money and non-
money costs, such as costs of transport and psychic costs, respectively. We
model the migration (non-participation) decision as if the potential migrant
(non-participant) weighs the net expected pecuniary and mental benefits of
migration against the expected pecuniary and mental costs of migration. Mi-
gration (non-participation) will occur, if the former exceeds the latter. The
model presented is similar to the migration model Nakosteen and Zimmer
(1980).
Let Ui1 denote the expected utility of individual i in location 1, the po-

tential municipality of destination. Similarly, let Ui0 denote the utility of
individual i in location 0, the municipality of assignment. Ci denotes the
expected moving costs which are assumed to be the same across destinations
but not across individuals.
Individual i chooses to migrate if
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M∗
i > 0 (31)

and doesn’t migrate if

M∗
i ≤ 0 (32)

where M∗
i is the latent utility from staying given by

M∗
i = α0 + α1(Ui1 − Ui0)− Ci − εi (33)

α are parameters to be estimated and εi is a stochastic error term. Ac-
cording to the migration decision equation (31), the migration propensity
increases linearly with the expected gains in utility and decreases linearly
with the expected costs of migration.7 However, the utility levels and ex-
pected costs of migration are not directly observed. Assume that they are
given by the following linear relations

Ui1 = θ01 +X 0
piθ11 +X 0

riθ21 + εi1 (34)

Ui0 = θ00 +X 0
piθ10 +X 0

riθ20 + εi0 (35)

Ci = γ0 +X 0
piγ1 +X 0

riγ2 + εic (36)

where Xp is a vector of personal attributes of individual i and Xr is a
vector of regional attributes of the origin locality and θ and γ are parameters
to be estimated. εi1, εi0 and εic are stochastic error terms. Equations (31)-
(34) comprise the basic structural form of the model. Substituting (32)-(34)
into (33) gives the reduced form of the migration decision equation

M∗
i = β0 +X 0

piβ1 +X 0
riβ2 − ε∗i (37)

Then individual i0s probability of migration is given as

Pr(M∗
i > 0) (38)

We do not observe M∗, but only

Mi = 1 if M∗
i > 0 (39)

and
7Alternatively one could have set up the model as a programme participation model

directly. This is done by substituting −M∗i with the latent variable of programme partic-
ipation D∗i .
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Mi = 0 if M∗
i ≤ 0 (40)

The variables included in the vectors Xp and Xr are described in Subsec-
tion 5.4.2.

5.4.2 Empirical Specification

In the Xp vector of personal attributes we include controls for the personal
attributes which may have affected the initial location: marital status, chil-
dren indicators, age and size of the ethnic stock at the time of immigration
as well as year of immigration and country of origin. Another reason for
including these personal attributes in the Xp vector is that they may affect
the expected utility gain and costs of migration. The latter reason is also the
reason for which we include gender and years of education in the Xp vector.
TheXr vector of regional attributes of the municipality of assignment con-

tain: 1) demographic attributes, 2) labour market attributes and 3) housing
market attributes. Concerning demograhic attributes, placed refugees are
likely to derive high utility from living in the same location as co-ethnics
according to the ethnic network hypothesis by Piore (1979) and Kobrin and
Speare (1983) and the ethnic goods hypothesis by Chiswick andMiller (2005).
These two hypotheses imply that the expected utility gain decreases and the
expected costs of non-compliance increase with the size of the ethnic en-
clave in the municipality of assignment. Therefore, the ethnic enclave size in
the municipality of assignment unambigously decreases the migration prob-
ability. In model specification 1, we follow Bartel (1989) by including the
percentage of co-ethnics in the host country living in the municipality of
assignment in the Xr vector to capture the relative size of ethnic enclave, la-
belled ’PCETH’. In model specification 2, we instead include the logarithmic
value of the candidates for identifying variables, labelled ’LNPLCONA,t-x’,
in the Xr vector.
New refugees may prefer international neighbours, possibly for reasons of

solidarity. If so, the expected utility gain from non-compliance and therefore
the non-compliance propensity is likely to decrease with the relative size of
the immigrant enclave in the municipality of assignment. To explore this,
we include the percentage of immigrants in the host country living in the
municipality of assignment in theXr vector of model 1. Trying to capture the
effect of presence of immigrants in this way corresponds to the way in which
we attempt to capture the effect of presence of co-ethnics in model 1. We
label the variable ’PCIMM’. In models 2 we instead include the logarithmic
value of the absolute immigrant enclave size, labelled ’LNIMMI’.
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We believe that placed refugees prefer to live in a large city, due to a pref-
erence for residing near airports which facilitate contact with old networks
abroad, due to access to a large variety of goods and services in general and
due to urban populations being more accustomed to interactions with for-
eigners. If so, current residence in a large city decreases the expected utility
gain from migration and increases the expected costs of migration, unam-
bigously decreasing the migration probability. To test this hypothesis, we
include the logarithmic value of number of inhabitants in the municipality
of assignment in the Xr vector of model 1 and label it by ’LNPOP’. In the
Xr vector of models 2 we instead include an indicator variable for being as-
signed to a small municipality, ’SMALL’, and an indicator variable for being
assigned to a medium-sized municipality, ’MEDIUM’.
Turning to labour market attributes of the municipality of assignment

which may affect an individual’s compliance decision, we believe that refugees
prefer living in a location with favourable employment prospects which we be-
lieve are negatively correlated with the regional unemployment rate and pos-
itively correlated with general economic activity. The expected utility gain of
non-compliance accordingly increases with the regional unemployment rate
and decreases with the general economic activity. As a consequence, the
probability of non-compliance will increase with the regional unemployment
rate and decrease with the general economic activity. To test this hypothesis,
we include the regional unemployment rate as a variable in Xr in all models
and label it ’UNRATE’. To capture the effect of general economic activity, we
include the percentage of jobs in the county situated in the municipality of
assignment, labelled ’PCJOB’, in the Xr vector of both models. We believe
that there is a positive correlation between these two factors. Note also that
inclusion of PCJOB allows us to test the suggestion by Bartel (1989) that
her finding that recent immigrants’ are attracted to locations with large local
populations captures the effect of more job opportunities and higher general
economic activity in cities compared to rural and smaller urban areas.
Social assistance rules, including entitlement rules, are the same across

Danish municipalities. As a consequence, welfare generosity is unlikely to
affect placed refugees’ utility levels. However, municipal variation in the ad-
ministration of social assistance rules may exist, for instance in the extent to
which social assistance recipients are required to participate in active labour
market programmes. To capture the effect of use of active labour market par-
ticipation rather than passive income support, we include the percentage of
right-wing votes at the local election, labelled ’PCRVOTE’ in the Xr vector
of both models, because we believe that right-wing dominated municipalities
are more prone to use active labour market participation than left-wing dom-
inated municipalities. We believe that the probability of non-participation
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increases with PCRVOTE, because some individuals may prefer to leave the
municipality of assignment to avoid active labour market training. This ef-
fect is similar to the threat effect, i.e. that individuals who are about to be
assigned to an active labour market programme tend to begin in an ordinary
job in order to avoid programme participation, which has been shown to a
major employment-promoting effect of active labour market programmes in
Denmark (Rosholm and Svarer 2004).
Education opportunities may be an additional factor affecting recent im-

migrants’, especially refugees’, utility levels. First, due to lack of education
from the source country. Second, due to lack of approval of foreign edu-
cations in the host country. Third, due to a need for upgrading the skill
level for employability in the host country labour market, for instance due
to a high minimum wage and a mismatch between low-skilled job demand
and supply in the host country. In particular, we believe that the expected
utility gain from migration decreases with the availability of institutions for
attainment of qualifying educations in the municipality of assignment. As
a consequence the migration probability decreases with the availability of
educational institutions. To capture the availability, we include the number
of institutions for qualifying educations in the municipality of assignment,
labelled ’EDUCINST’, in the Xr vector of both models.
Turning to housing market attributes which may affect utility levels of

placed refugees, such attributes are important to include because relocations
out of the municipality of residence may include short-distance relocations
which tend to be carried out for housing consumption adjustment reasons.
We expect the local residence offer arrival rate to increase with the number of
social housing units in per cent of the total local housing stock, because new
immigrants in Denmark tend to live in social housing. In fact, according to
Danish law, immigrants are not allowed to buy property during the first five
years of stay in Denmark. The higher the share of social housing units in the
municipality of assignment, the lower is the probability of non-compliance
likely to be, since adjustment of housing consumption can more easily take
place within the municipality of assignment when share of social housing
units is high. We label this housing variable ’PCSHOUS’ and include it in
the Xr vector of both models.
All variables included in the Xp and Xr vectors are defined in Table A.1

and their first two moments are shown in Table A.2 in the Appendix.

5.4.3 Determinants of Programme Participation

The estimation results are shown in Table 8 for three model specifications.
The estimation results of model 2, reported in column 3, shows that ceteris
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paribus, refugees were more likely to move away from the municipality of
assignment, the smaller the logarithmic value of three of the candidates for
identifying variables, LNPLCONA,t-x, x=0,1,4. The logarithmic value of the
remaining candidates for identifying variables, LNPLCONA,t-x, x=2,5,6,7,8,
had an insignificant effect on the probability of migration in a specification in
which all potential identifying variables were included. However, estimation
results not reported here, shows that ceteris paribus, the logarithmic value of
the candidates for identifying variables, LNPLCONA,t-x, for all x, has a sig-
nificant and negative effect on the probability of migration, in specifications
in which LNPLCONA,t-x are included separately. This supports the view
that individual i’s decision on whether or not to accept the assignment to a
given level of treatment was affected by the instrument, Zi=[LNPLCONA,t-
x], x=0,...8, hrough an economic model. This results support the view that
individual i’s decision on whether or not to accept the assignment to a given
level of treatment was affected by the instruments proposed through an eco-
nomic model.
This result is illustrated in Figure 14 which shows the cdf for initial ethnic

group size for movers and stayers separately. The cdf of movers is seen to
dominate that of stayers indicating that programme participants are over-
represented among refugees who were assigned to treatment at a relatively
high level.
The migration results leads us to expect movers to be attracted to munic-

ipalities in which a larger share of their conationals live. Figure 15 provide
descriptive evidence that this is so. Figure 15 shows the cdf for ethnic group
size seven years after immigration for movers and stayers separately. The cdf
of stayers is seen to dominate that of movers at intermediate ethnic group
size, i.e. seven years after immigration non-participants (movers) are over-
represented among refugees who live in a municipality with a relatively large
ethnic group size seven years after immigration. Further descriptive evidence,
not shown in any tables or figures, reveal that after relocation movers on aver-
age live in municipalities with a significantly larger local population in which
immigrants constitute a significantly larger share of the local population and
with significantly larger number of conationals than stayers.
The result that stayers are overrepresented among refugees who were

assigned to a municipality with a relatively large number of conationals ini-
tially and underrepresented among refugees with a relatively large number of
conationals in the municipality of residence seven years after immigration is
intuitive: For these individuals the number of conationals in the municipality
of assignment was so close to their preferred (large) number of conationals
that the costs of relocation to a municipality with an even larger number of
conationals exceeded the benefits from relocation to such a municipality.
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Table 8, Part A
Probit estimation of having moved seven years after immigration. Marginal

effects.
Model 1 Model 2

Personal attributes:
WOMAN -.036*** (.011) -.037*** (.011)
AGE -.006*** (.001) -.006*** (.001)
MARRIED -.099*** (.015) -.099*** (.015)
CHILDYOU -.008 (.013) -.006 (.013)
CHILDOLD -.043*** (.014) -.049*** (.014)
POLAND -.093*** .029 -.162*** (.028)
IRAQ -.061 (.041) -.034 (.041)
VIETNAM -.316*** (.022) -.320*** (.022)
SRILANK -.347*** (.019) -.326*** (.019)
NOCITIZ -.127*** (.019) -.086*** (.019)
ETHIOPI -.071 (.088) -.238*** (.074)
AFGHANI -.215** (.088) -.182* (.092)
SOMALIA -.071 (.062) -.076 (.064)
RUMANIA -.348*** (.054) -.341*** (.056)
CHILE -.152 (.114) -.237** (.103)
IMYEAR86 .004 (.026) .014 (.030)
IMYEAR87 .008 (.023) -.006 (.026)
IMYEAR88 .015 (.023) -.016 (.025)
IMYEAR89 .056*** (.021) .049** (.021)
IMYEAR91 -.003 (.022) .021 (.022)
IMYEAR92 -.066*** (.024) -.075*** (.024)
IMYEAR93 -.090*** (.029) -.092*** (.029)
LNETHSTO -.089*** (.028) -.050* (-.050)
HIGHSCHO .001 (.021) -.004 (.021)
UNISCHO .007 (.023) .004 (.023)
ECUCMIS .009 (.020) .008 (.020)
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Table 8, Part B
Probit estimation of having moved seven years after immigration. Marginal

effects.
Model 1 Model 2

Regional attributes of
municipality of assignment:
LNPOP -.119*** (.013)
PCIMM .023*** (.002)
PCETH -.012*** (.001)
MEDIUM - - .250*** .024
SMALL - - .340*** .025
LNIMMI - - -.015 .010
LNENCLAV,t - -
LNPLCONA,t -.043*** (.005)
LNPLCONA,t-1 -.001** (.001)
LNPLCONA,t-4 -.002*** (.001)
UNRATE .007** (.003) .010*** (.003)
PCRVOTE .001* (.001) .001 (.001)
EDUCINST -.012*** (.003) .004*** (.001)
PCJOB .002* (.001) -.005* (.003)
PCSHOUS -.005*** (.001) -.008*** (.001)
Log likelihood -8,193.48 -8,248.11

Notes: Dependent variable: Probability of having moved out of assigned mu-
nicipality seven years after immigration.

Standard errors are reported in parentheses.
One, two and three asterisks respectively indicate significance at a 10, 5 and

1% significance level.
Excluded categories are: Country of origin: Iran, year of immigration: 1990,

education level: basic (less than 7 years), municipality size category: large.
Number of observations: 13,927. Number of movers: 7,266.
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Figure 14. CDF for initial ethnic group size of movers and stayers separately.

Figure 15. CDF for ethnic group size in year 7 of movers and stayers separately.
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6 Results

This section reports estimation results of the models presented in Section
4. The first part of the section concerns estimation of the marginal effect
of ethnic group size on the employment probability of the individual seven
years after immigration while the second part reports the estimated marginal
effect of ethnic group size on earnings for the subsample of income earners
seven years after immigration.

6.1 Effect of Ethnic Group Size on Employment Status

Table 9 reports the estimation results using the baseline specification stated
in Equation (1) and (2) and of the IVmodel given in Equation (9) to Equation
(11). Let us first look at the results in Table 9 of the probit model in which
ethnic group size is treated as a weakly exogenous explantory variable. It
is seen from the results of the first probit estimation for the full sample
that controlling for other observed characteristics of the individual and for
three types of fixed effects, on average ethnic group size has a significantly
negative effect on the employment probability of the individual. Next, the
sample is divided into two subsamples, for low-educated and high-educated
individuals respectively. Individuals who have completed at least thirteen
years of education constitute the subsample of high-educated individuals. On
average ethnic group size has a significant negative effect on the employment
probability for both subsamples. That is, according to the probit model
current residence in an ethnic enclave is harmful to employment of refugees,
irrespective of educational level.
Overidentification test results reported in Table 10: Cannot be rejected at

conventional significance levels for any of the (sub-)samples. This indicates
that the identifying variables are valid exclusion restrictions.
Turning to the instrument, it contains the subset of the candidates for

identifying variables that satisfies gives the best linear predictor among the
instruments for which the test of overidentifying variables cannot be rejected.
The instrument that satisfies this condition turns out always to include the
inflow of fellow countrymen placed in the municipality of assignement in year
t. The strength of the instrument can be inferred from Table 10. The results
of the F-tests on excluded variables in which the identifying variables, past
and initial inflow of placed refugees in the municipality of assignment, is ex-
cluded in the first stage regression confirm that the identifying variables are
strongly correlated with the endogenous explanatory variable we are instru-
menting, current ethnic group size. Similarly, the partial R2 values which
show how much inclusion of the identifying variables improves R2 of the first
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stage regression model are relatively high for all three samples.
Table 10 also reports the results of the test for weak exogeneity of ethnic

group size. The t-test for weak exogeneity of ethnic group size is rejected for
the full sample at a conventional 5% significance level and for the subsam-
ple of loweducated individuals at a 10% significance level. Therefore, AGLS
estimation of the IV model should result in consistent estimates, at least
for the overall sample and possibly also for the subsample of loweducated
individuals. The negative sign of the 2SCML estimate of the predicted resid-
ual from first stage regression indicates negative self-selection of individuals
into ethnic enclaves in terms of unobservables. Controlling for unobserved
heterogeneity of the individuals, ethnic group size on average has a positive
effect on an individual’s employment probability for all (sub-)samples. Note
however, that the effect is insignificant at a 10% significance level for the
subsample of loweducated individuals. The marginal effect of ethnic group
size calculated at the mean of the distribution of observed characteristics is
reported in Table 15. An increase of 1 in the logarithmic value of current eth-
nic group size on average increases the employment probabilility seven years
after immigration by 4 percentage points. An increase of 1 in the logarithmic
value of current ethnic group size corresponds to an increase in current ethnic
group size of e≈ 2.718. Turning to the subsamples a log increase in current
ethnic group size of 1 on average increases the employment probability seven
years after immigration by 2.8 percentage points for low-educated individuals
and by 6 percentage points for high-educated individuals.
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Table 9
Baseline estimates. Dependent variable: Prob(Employed). Full sample.
Sample: Total Full sample Low education High education

(less than 13 years) (at least 13 years)
Estimator: Probit AGLS Probit AGLS Probit AGLS
LNENCLAV -.060*** (.009) .123** (.059) -.056*** (.010) .087 (.065) -.082*** (.023) .172* (.091)
WOMAN -.516*** (.054) -.516*** (.055) -.541*** (.059) -.535*** (.059) -.347** (.152) -.376*** (.153)
AGE .085*** (.0153) .086*** (.015) .100*** (.017) .099*** (.017) .063 (.050) .108** (.050)
AGE_2 -.002*** (.0002) -.002*** (.0002) -.002*** (.0002) -.002*** (.0002) -.001** (.0006) -.002*** (.0006)
MARRIED .093*** (.036) .084** (.036) .078** (.039) .067* (.040) .259*** (.100) .251*** (.101)
WOMAN*MARRIED -0.101 (0.063) -0.089 (0.063) -0.084 (0.068) -.081 (.069) -0.186 (0.171) -0.149 (0.173)
CHILDYOU -.300*** (.031) -.293*** (.031) -.296*** (.034) -.284*** (.034) -.286*** (.082) -.316*** (.083)
CHILDOLD -.069** (.031) -.021 (.033) -.110*** (.035) -.061* (.036) .108 (.080) .116 (.081)
HIGHSCHO .040 (.053) .040 (.054) .044 (.054) .046 (.054)
UNISCHO .179*** (.058) .178*** (.058)
LNETHSTO -.154** (.077) -.268*** (.086) -.220*** (.084) -.314*** (.094) 0.271 (.565) .179 (.213)
Immigration year F.E. Yes Yes Yes Yes Yes Yes
Country of origin F.E. Yes Yes Yes Yes Yes Yes
Municipality F.E. Yes Yes Yes Yes Yes Yes
No. of individuals 13,661 11,577 1,959
No. of parameters 241 236 142
Log likelihood value -7,314 -6,060 -1,124
Pseudo R2 0.120 0.133 0.104

Notes: Standard errors are reported in parentheses.
One, two and three asterisks indicate significance at a 10, 5 and 1% significance level,
respectively.



Table 10
Test for overidentifying restrictions and test for weak exogeneity of LNENCLAV.
Full sample.
Sample: Total Full sample Low education High education

(less than 13 years) (at least 13 years)
Test for overidentifying restrictions:
Overidentification test statistic 2.905˜χ24 P≈0.55 6.078˜χ23 P≈0.11 .972˜χ21 P≈0.35

Strength of identifying variables:
F-test on excluded variables 53˜F(5,13648) P≈0.00 54˜F(4,11557) P≈0.00 22˜F(2,1882) P≈0.00
Partial R2 0.017 0.015 0.021

Test for weak exogeneity of LNENCLAV
Estimator: 2SCML Estimate Std. error Estimate Std. error Estimate Std. error
LNENCLAV .069 (.062) .084 (.076) .145 (.147)
Residuals from first stage -.131** (.063) -.142* (.077) -.232 (.149)

Notes: One, two and three asterisks indicate significance at a 10, 5 and 1% significance
level, respectively.



Tables 11-15 repeat the exercise for men and women, separately, although
descriptive evidence presented in Section 5 suggests that ethnic group size
may have similar effect on the employment probability of male and female
refugees.
Probit estimation of the baseline model for men reported in Table 11

shows that the effect of ethnic group size on the employment probability
of men is significantly negative. Probit estimation using the subsamples of
low-educated and highly-educated men in turn does not change this result.
The estimate of the residual from the first stage regression indicates evidence
of negative self-selection into ethnic enclaves of male refugees. However, the
hypothesis of weak exogeneity of ethnic group size cannot be rejected, nei-
ther for the overall sample of men nor for the subsamples of low-educated
and high-educated men. The test for overidentifying restrictions reported
in Table 12 cannot be rejected at conventional significance levels, indicating
that the instrument is valid. The F-tests on excluded variables shown in
Table 12 confirm that the identifying variables are strongly correlated with
the endogenous explanatory variable. Therefore, lack of rejection of weak
exogeneity of ethnic group size cannot be explained by weakness of the in-
strument. However, it could be due to lack of degrees of freedom. Controlling
for unobserved heterogeneity by instrumenting current ethnic group size, the
AGLS estimate shows that, using the overall male sample, ethnic group size
significantly increases the employment probability of men. Using the sub-
samples, the AGLS estimate of the effect of ethnic group size is positive and
significant for the subsample of loweducated men, and positive, but insignifi-
cantly so for high-educated men. The marginal effect calculated at the mean
of the distribution reported in Table 15 shows that an increase of 1 of the
logarithmic value of ethnic group size on average increases the employment
probability of men seven years after immigration by 4.7 percentage points.
Turning to the results for female refugees, Table 13 shows that treating

current ethnic group size as exogenous, the effect of ethnic group size on the
employment probability of women is significant and negative. Separate esti-
mation on subsamples of low-educated and highly-educated female refugees
does not change this result. The estimate of the residual from the first stage
regression indicates evidence of negative self-selection into ethnic enclaves of
female refugees. However, the null-hypothesis of weak exogeneity is not re-
jected. The F-tests on excluded variables shown in Table 14 confirm that the
instruments are strong. The test for overidentifying restrictions reported in
Table 14 indicating that the instrument is valid. Controlling for unobserved
heterogeneity, the estimate of ethnic group size is significantly positive for the
overall sample of women but insignificant for the subsamples of women. The
marginal effect of ethnic group size for the overall female sample calculated
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at the mean of the distribution shows that an increase in the logarithmic
value of ethnic group size on average increases the employment probability
by 3.4 percentage points.
In conclusion, seven years after immigration ethnic group size on average

promotes employment of refugees. This result appear to hold irrespective of
gender and educational level.
To interpret the results we calculate effect of a standard deviation in-

crease in ethnic group size relative to the mean. For the overall sample,
ethnic group size seven years after immigration has a mean of 1,009.9 and a
standard deviation of 1,176. Therefore, a relative standard deviation increase
corresponds to a 116% increase of ethnic group size and to a log increase of
1.022. For the overall sample, a relative standard deviation increase in ethnic
group size seven years after immigration therefore on average increases an
individual’s employment probability by (1.022*0.04=) 0.04, i.e. 4 percentage
points.
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Table 11
Baseline estimates. Dependent variable: Prob(Employed). Men only.
Sample: Men Full sample Low education High education

(less than 13 years) (at least 13 years)
Estimator: Probit AGLS Probit AGLS Probit AGLS
LNENCLAV -.057*** (.010) .128** (.064) -.051*** (.011) .127* (.069) -.078*** (.026) .104 (.098)
AGE .061*** (.018) .061*** (.018) .077*** (.020) .072*** (.020) .047 (.059) .066 (.057)
AGE_2 -.001*** (.0002) -.001*** (.0002) -.001*** (.0003) -.001*** (.0003) -.001 (.0007) -.001* (.001)
MARRIED .0155 (.039) .010 (.039) -.012 (.042) -.018 (.042) .216** (.107) .184* (.106)
CHILDYOU -.243*** (.037) -.238*** (.037) -.220*** (.040) -.215*** (.041) -.287*** (.095) -.308*** (.093)
CHILDOLD .012 (.035) .058 (.039) -.044 (.042) .010 (.043) .217** (.095) .274*** (.095)
HIGHSCHO .035 (.064) .019 (.065) .035 (.064) .020 (.065)
UNISCHO .129* (.068) .114* (.069)
LNETHSTO -.093 (.092) -.214** (.102) -.160 (.102) -.291*** (.113) .375 (.247) .319 (.250)
Immigration year F.E. Yes Yes Yes Yes Yes Yes
Country of origin F.E. Yes Yes Yes Yes Yes Yes
Municipality F.E. Yes Yes Yes Yes Yes Yes
No. of individuals 8,956 7,474 1,375
No. of parameters 225 215 127
Log likelihood value -5,393 -4,461 -817
Pseudo R2 0.078 0.086 0.096

Notes: Standard errors are reported in parentheses.
One, two and three asterisks indicate significance at a 10, 5 and 1% significance level,
respectively.



Table 12
Test for overidentifying restrictions and test for weak exogeneity of LNENCLAV.
Men only.
Sample: Men Full sample Low education High education

(less than 13 years) (at least 13 years)
Test for overidentifying restrictions:
Overidentification test statistic 2.144˜χ23 P≈0.55 4.533˜χ24 P≈0.33 .533˜χ21 P≈0.45

Strength of identifying variables:
F-test on excluded variables 12˜F(4,8907) P≈0.00 26˜F(5,7426) P≈0.00 16˜F(2,1285) P≈0.00
Partial R2 0.017 0.015 0.023

Test for exogeneity of LNENCLAV:
Estimator: 2SCML Estimate Std. error Estimate Std. error Estimate Std. error
LNENCLAV .041 (.073) .079 (.084) .101 (.163)
Residuals from first stage -.100 (.074) -.132 (.085) -.183 (.165)

Notes: One, two and three asterisks indicate significance at a 10, 5 and 1% significance
level, respectively.



Table 13
Baseline estimates. Dependent variable: Prob(Employed). Women only.
Sample: Women Full sample Low education High education

(less than 13 years) (at least 13 years)
Estimator: Probit AGLS Probit AGLS Probit AGLS
LNENCLAV -.092*** (.019) .166* (.092) -.098*** (.022) .150 (.103) -.136** (.059) .118 (.180)
AGE .151*** (.032) .161*** (.032) .146*** (.035) .154*** (.035) .205* (.126) .326*** (.118)
AGE_2 -.002*** (.0004) -.003*** (.0004) -.002*** (.0005) -.003*** (.0005) -.003* (.0016) -.005*** (.002)
MARRIED .136** (.065) .139** (.067) .141** (.072) .120* (.073) .245 (.183) .251 (.181)
CHILDYOU -.466*** (.064) -.449*** (.064) -.503*** (.070) -.468*** (.070) -.357* (.216) -.424** (.200)
CHILDOLD -.316*** (.064) -.242*** (.064) -.320*** (.070) -.240*** (.070) -.257 (.193) -.394** (.176)
HIGHSCHO .024 (.108) .058 (.109) .029 (.109) .061 (.110)
UNISCHO .300*** (.118) .304*** (.119)
LNETHSTO -.423*** (.158) -.590*** (.167) -.435*** (.170) -.597*** (.179) -.304 (.527) 1.374 (.333)
Immigration year F.E. Yes Yes Yes Yes Yes Yes
Country of origin F.E. Yes Yes Yes Yes Yes Yes
Municipality F.E. Yes Yes Yes Yes Yes Yes
No. of individuals 4,495 3,888 461
No. of parameters 172 167 69
Log likelihood value -1,735 -1,428 -233
Pseudo R2 0.192 0.202 0.187

Notes: Standard errors are reported in parentheses.
One, two and three asterisks indicate significance at a 10, 5 and 1% significance level,
respectively.



Table 14
Test for overidentifying restrictions and test for weak exogeneity of LNENCLAV.
Women only.
Sample: Women Full sample Low education High education

(less than 13 years) (at least 13 years)
Test for overidentifying restrictions:
Overidentification test statistic 1.524˜χ22 P≈0.47 3.238˜χ22 P≈0.20 1.901˜χ21 P≈0.17

Strength of identifying variables:
F-test on excluded variables 29˜F(3,4499) P≈0.00 25˜F(3,3893) P≈0.00 11˜F(2,458) P≈0.00
Partial R2 0.018 0.018 0.045

Test for exogeneity of LNENCLAV:
Estimator: 2SCML Estimate Std. error Estimate Std. error Estimate Std. error
LNENCLAV .095 (.135) .061 (.151) .092 (.28)
Residuals from first stage -.191 (.137) -.163 (.153) -.241 (.275)

Notes: One, two and three asterisks indicate significance at a 10, 5 and 1% significance
level, respectively.



Table 15
Marginal effects of LNENCLAV on Prob(employed) seven years after

immigration.
Sample: Probit Exogeneity test AGLS
All All -.020*** (.003) -.044** (.021) .040** (.019)

Low education -.018*** (.003) -.046* (.025) .028 (.021)
Higher education -.029*** (.008) -.083 (.053) .060* (.032)

Men All -.021*** (.004) -.037 (.027) .047** (.023)
Low education -.019*** (.004) -.049 (.031) .047* (.025)
Higher education -.029*** (.010) -.068 (.061) .034 (.036)

Women All -.019*** (.004) -.040 (.029) .034* (0.018)
Low education -.019*** (.004) -.032 (.030) .028 (.019)
Higher education -.045** (.020) -.080 (.091) .029 (.051)

Notes: Standard errors are reported in parentheses. One, two and three as-
terisks indicate significance at a 10, 5 and 1% significance level, respectively.
The marginal effects reported in Table 15 are the marginal effects for an indi-
vidual in the estimation sample with mean characteristics and are calculated as
∂yi
∂ei
=
ˆ
γϕ(

ˆ
y
∗
i ) where ϕ(·) denotes the standard normal density function. The stan-

dard errors of the AGLS marginal effects have been calculated as the square root

of V ar(∂yi
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³
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6.2 Effect of Ethnic Group Size on Earnings

The estimates of the marginal effect of ethnic group size on real annual earn-
ings for the subsample of refugees in the refugee sample who have positive
earnings seven years after immigration are reported in Table 16. OLS es-
timation yields a negative and significant estimate of ethnic group size on
earnings for the overall sample and for all subsamples, except the subsample
of high-educated women. Turning to the investigation of weak exogeneity
of ethnic group size seven years after immigration, the test results reported
in column 4, Table 16, shows that the null hypothesis of weak exogeneity is
rejected at conventional significance levels for the overall sample, the subsam-
ple of low-educated individuals and the subsample of low-educated women.
One may speculate that the null hypothesis of weak exogeneity would have
been rejected for all other subsamples if the subsample sizes had been larger.
The overidentification test statistic is reported in Table 16, column 3. The

overidentifying restrictions cannot be rejected at conventional significance
levels for the overall sample and for any of the subsamples.
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Table 16.
Marginal effects of LNENCLAV on log(real annual earnings) seven years after

immigration.
Sample: OLS Overidentification test Exogeneity test 2SLS
All -.066*** (.014) 2.26˜χ23 P≈0.53 -.260*** (.100) .189* (.103)
Low educated -.052*** (.016) 4.75˜χ22 P≈0.10 -.218** (.102) .160 (.104)
High educated -.134*** (.034) 1.35˜χ22 P≈0.50 -.317 (.218) .172 (.229)
All men -.076*** (.016) 2.188˜χ22 P≈0.33 -.193* (.115) .113 (.117)
Low educated men -.056*** (.018) 3.705˜χ22 P≈0.15 -.139 (.114) .080 (.113)
High educated men -.162*** (.039) 0.47˜χ22 P≈0.80 -.326 (.245) .152 (.255)
All women -.058* (.035) 0.12˜χ22 P≈0.95 -.216 (.183) .149 (.184)
Low educated women -.070* (.040) 0.416˜χ23 P≈0.95 -.410** (.202) .321 (.212)
High educated women -.060 (.089) 1.902˜χ21 P≈0.20 .442 (.299) -.457 (.283)

Notes: Standard errors are reported in parentheses. One, two and three aster-
isks indicate significance at a 10, 5 and 1% significance level, respectively. Robust
variance estimates, allowing for correlation between individuals residing in the
same municipality.

Taking account of location sorting, we estimate the earnings elasticity
of ethnic group size to be 18.9% in the overall sample, i.e. a percentage
increase in ethnic group size increases earnings by 18.9%. Similarly, the
earnings elasticity of ethnic group size on earnings of low-educated individuals
is estimated to be 16%. However, it is only significantly different from zero
at a 12% significance level.
Another way of interpreting our results is to calculate the effect of a

relative standard deviation increase of ethnic group size seven years after im-
migration on earnings seven years after immigration. For the overall sample,
a relative standard deviation increase in ethnic group size seven years after
immigration corresponds to an increase of log earnings by (1.022*0.189=)
0.193 which corresponds to a 21% earnings increase. Similarly, a relative
standard deviation increase in ethnic group size seven years after immigation
is estimated to increase earnings of the low-educated by 18%. This is similar
to the estimate of a relative standard deviation increase in ethnic group size
on earnings for the low-educated in Edin et al. (2003). According to their
estimate, a relative standard deviation increase in ethnic group size increases
earnings of the low-educated by 13%.
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7 Conclusion

The aim of this paper was to estimate the average causal effect of ethnic
enclave size on labour market outcomes of immigrants, in particular the em-
ployment probability and real annual earnings. Potential sorting into ethnic
enclaves of individuals is taken into account by exploiting the Danish spatial
dispersal policy 1986-1998 under which refugees were randomly assigned to
locations conditional on six characteristics of the individual.
Our findings fall into three categories. First, we find significant evidence

of negative self-selection into ethnic enclaves of the overall sample. Subdi-
viding the sample into two educational groups and gender, we find evidence
of negative self-selection into ethnic enclaves of both low- and high-educated
individuals and men and women. Second, taking account of location sorting,
ethnic group size is estimated to affect labour market outcomes of all sub-
groups positively. A relative standard deviation increase in ethnic group size
on average increases the employment probability of refugees by on average
4 percentage points and earnings by 21 percent. Third, we argue that the
IV-estimates identify the average effect of ethnic enclave size on the labour
market outcome gain of the subgroup of refugees subject to the spatial dis-
persal policy who are induced to decrease their future ethnic enclave size
because opting out of the dispersal programme after initial assignment to a
municipality is costly due to migration costs.
Our finding of a positive and significant average causal effect of ethnic

group size on individual labour market outcomes may be interpreted as addi-
tional empirical evidence in support of the importance of social networks for
an individual’s labour market outcomes. The data at hand does not allow for
disentanglement of peer group effects, e.g. work attitudes, and social network
effects, e.g. social information spillover about job vacancies and earnings op-
portunities, within the ethnic group. However, a likely interpretation is that
presence of conationals locally constitutes a network that conveys informa-
tion about employment and earnings opportunities in the host country and
that ethnic enclaves constitute an environment in which the immigrant is less
exposed to discrimination encountered elsewhere in the labour market. In
contrast, ethnic enclaves do not appear to be associated with social norms
that hamper self-sufficiency or employment of female refugees such as tradi-
tional gender roles. In addition, the finding is empirical evidence against the
widespread belief that concentration of other immigrants slows down host-
country-specific human capital, e.g. host-country language proficiency, and
thereby damages labour market integration of immigrants. If residence in
ethnic enclaves does in fact slow down such acquisition, the findings of this
analysis show that there is more to the story of ethnic enclaves than that,
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most likely social network effects, which may outweigh or even dominate the
effect of slow acquisition of host-country-specific human capital, depending
on the quality of the enclave.
Edin et al. (2003) report findings similar to our earnings findings for the

subsample of low-educated. Taking account of location sorting, they estimate
that a relative standard deviation increase in ethnic group size increases
earnings of the low-educated by 13% while the effect is insignificant for the
overall sample and high-educated individuals. They emphasize that their
findings are consistent with a story that ethnic enclaves are associated with
ethnic enclave effects that primarily benefit the least skilled. In contrast,
the findings of this study are consistent with a story that ethnic enclaves are
associated with ethnic enclave effects that benefit immigrants irrespective of
educational attainment.
The study was primarily concerned with the issue of whether the size

of the ethnic enclave matters to employment outcomes of immigrants. How-
ever, for policy recommendation purposes further research is needed into why
ethnic enclave size matter to immigrants’ labour market outcomes, i.e. re-
search into the exact transmission mechanisms of ethnic enclave size effects.
Important insights could arise, e.g. from empirical disentanglement of peer
group effects from social information spillover.

References

[1] Akerlof, G.A. 1980. A Theory of Social Custom, of Which Unemploy-
ment May be One Consequence, Quarterly Journal of Economics, 94(4):
749-775.

[2] Amemiya, T. 1978. The Estimation of a Simultaneous Equation Gener-
alized Probit Model, Econometrica, 46(5): 1193-1205.

[3] Angrist, J.D. 1990. Lifetime Earnings and the Vietnam Era Draft Lot-
tery: Evidence from Social Security Administrative Records. American
Economic Review 80: 313-336.

[4] Angrist, J.D. and G.W. Imbens. 1995. Two-Stage Least Squares Esti-
mation of Average Causal Effects in Models with Variable Treatment
Intensity. Journal of the American Statistical Association 90(430): 431-
442.

[5] Angrist, J.D. and A. Krueger. 1991. Does Compulsory School Atten-
dance Affect Schooling and Earnings. Quarterly Journal of Economics
106: 979-1014.

59



[6] Atkinson, W. and M.T. Olsen. 1998. Integrationshåndbogen. Kbh.: Fry-
denlunds Socialserie.

[7] Banerjee, A. 1992. A Simple Model of Herd Behavior, Quarterly Journal
of Economics, 107: 797-818.

[8] Bartel, A. P. 1989. Where Do the New US Immigrants Live?, Journal
of Labor Economics, 7(4): 371-391.

[9] Bertrand, M., E. Luttmer and S. Mullainathan. 2000. Network Effects
and Welfare Cultures, Quarterly Journal of Economics, 115: 1019-1055.

[10] Bikhchandani, S., D. Hirshleifer and I. Welch. 1992. A Theory of Fads,
Fashion, Custom, and Cultural Change in Informational Cascades, Jour-
nal of Political Economy, 100: 992-1026.

[11] Blundell, R.W. and R.J. Smith. 1989. Estimation in a Class of Simul-
taneous Equation Limited Dependent Variable Models, The Review of
Economic Studies, 56(1): 37-57.

[12] Borjas, G. J. 1992. Ethnic Capital and Intergenerational Mobility. Quar-
terly Journal of Economics, 107(1): 123-150.

[13] Borjas, G. J. 1995. Ethnicity, Neighborhoods, and Human-Capital Ex-
ternalities, American Economic Review, 85(3): 365-390.

[14] Borjas, G. J. 1998. To Ghetto or Not to Ghetto: Ethnicity and Residen-
tial Segregation, Journal of Urban Economics, 44: 228-253.

[15] Chiswick, B. R. 1991. Speaking, Reading, and Earnings among Low-
Skilled Immigrants, Journal of Labor Economics, 9(2): 149-170.

[16] Chiswick, B. R. & P. W. Miller. 1995. The Endogeneity between Lan-
guage and Earnings: International Analyses, Journal of Labor Eco-
nomics 13 (2): 246-288.

[17] Chiswick, B.R. and P.W. Miller. 1996. Ethnic networks and language
proficiency among immigrants, Journal of Population Economics 9(1):
19-35.

[18] Chiswick, B.R. and P.W. Miller. 2005. Do Enclaves Matter in Immigrant
Adjustment? City and Community 4 (1): 5-35.

[19] Cutler, D. and E. Glaeser. 1997. Are Ghettos Good or Bad? Quarterly
Journal of Economics, 112(3): 827-872.

60



[20] Damm, A.P. 2003. The Danish Dispersal Policy on Refugee Immigrants
1986-1998: A Natural Experiment? Chapter 1 in this thesis.

[21] Damm, A.P. 2005. Determinants of Recent Immigrants’ Location
Choices: Quasi-Experimental Evidence. University of Copenhagen,
CAM WP 2005-17.

[22] Damm, A.P. and M. Rosholm. 2005. Employment Effects of Spatial
Dispersal of Refugees. University of Copenhagen, CAM WP 2005-03.

[23] Danish Refugee Council (Dansk Flygtningehjælp). 1993. Om geografisk
spredning af asylansøgere, flygtninge og indvandrere. Internal report
written by Bente Bondebjerg and Morten Iversen.

[24] Dustmann, C. and I. Preston. 1998. Attitudes to ethnic minorities, eth-
nic context and location decisions, The Economic Journal 111: 353-373.

[25] Edin, P.-A., P. Fredriksson and O. Åslund. 2003. Ethnic Enclaves and
the Economic Success of Immigrants - Evidence from a Natural Exper-
iment, Quarterly Journal of Economics 118: 329-357.

[26] Gabriel, S. and S. Rosenthal. 1999. Location and the Effect of Demo-
graphic Traits on Earnings on Earnings, Regional Science and Urban
Economics, XXIX: 445-461.

[27] Heckman, J. 1976. The Common Structure of Statistical Models of Trun-
cation, Sample Selection, and Limited Dependent Variables, and a Sim-
ple Estimator for Such Models. Annals of Economic and Social Mea-
surement 5: 475-492.

[28] Heckman, J. 1978. Dummy Endogenous Variables in a Simultaneous
Equations System, Econometrica, 46(4): 931-959

[29] Heckman, J. 1997. Instrumental Variables: A Study of Implicit Behav-
ioral Assumptions Used in Making Program Evaluation. The Journal of
Human Resources 32(3): 441-462.

[30] Heckman, J. and R. Robb. 1985. Alternative Methods for Evaluating the
Impact of Interventions. In Heckman, J. and B. Singer (Eds.). Longitu-
dinal Analysis of Labor Market Data. New York: Cambridge University
Press, pp. 145-245.

[31] Heckman, J. and R. Robb. 1986. Alternative Methods for Solving the
Problem of Selection Bias in Evaluating the Impact of Treatments on

61



Outcomes. In Wainer, H. (Ed.). Drawing Inference from Self-Selected
Samples. New York: Springer Verlag.

[32] Husted, L., H.S. Nielsen, M. Rosholm and N. Smith. 2001. Employ-
ment and Wage Assimilation of Male First Generation Immigrants in
Denmark, International Journal of Manpower, 22: 39-68.

[33] Ihlanfeldt, K. R. and D. L. Sjoquist. 1990. Job Accessibility and Racial
Differences in Youth Employment Rates, The American Economic Re-
view 80 (1): 267-276

[34] Imbens, G.W. and J.D. Angrist. 1994. Identification and Estimation of
Local Average Treatment Effects. Econometrica 62(2): 467-475.

[35] Kain, J. F. 1968. Housing Segregation, Negro Employment, and
Metropolitan Decentralization, The Quarterly Journal of Economics 82
(2): 175-197.

[36] Kobrin, F. E. and A. Speare. 1983. Outmigration and ethnic communi-
ties. International Migration Review, 17: 425-44.

[37] Kohler, H.-P., J.R. Behrman and S.C. Watkins. 2001 The Density of
Social Networks and Fertility Decisions: Evidence from South Nyanza
District, Kenya, Demography, 38(1): 43-58.

[38] Lazear, E. P. 1999. Culture and Language, Journal of Political Economy,
107(6): S95-S126.

[39] Lee. L. F. 1981. Simultaneous Equation Models with Discrete and Cen-
sored Dependent Variables, in Manski, C. and D. McFadden (Eds.),
Structural Analysis of Discrete Data with Economic Applications, Cam-
bridge, Ma: MIT Press.

[40] Lucas, R.E. 1988. On the Mechanics of Economic Development, Journal
of Monetary Economics, 22(1): 3-42.

[41] Manski, C. F. 1993. Identification of Endogenous Social Effects: The
Reflection Problem, The Review of Economic Studies, 60(3): 531-542.

[42] Ministry of Internal Affairs (Indenrigsministeriet). 1996. Udlændinge
’96. En talmæssig belysning af udlændinge i Danmark, ch. 6.

[43] Montgomery, J.D. 1994. Weak Ties, Employment, and Inequality: An
Equilibrium Analysis. American Journal of Sociology, 99(5): 1212-1236.

62



[44] Newey, W.K.1987. Efficient Estimation of Limited Dependent Variable
Models with Endogenous Explanatory Variables, Journal of Economet-
rics, 36: 231-250.

[45] Parsons, D.O., T. Tranæs and H.B. Lilleør. 2001. Voluntary Public Un-
employment Insurance, Unpublished working paper.

[46] Piore, M. J. 1979. Birds of passage: Migrant labor and industrial soci-
eties. Cambridge: Cambridge University Press.

[47] Portes, Alejandro. 1987. The Social Origins of the Cuban Enclave Econ-
omy of Miami, Sociological Perspectives, 30(4): 340-372.

[48] Rivers, D. and Vuong, Q.H. 1988. Limited Information Estimators and
Exogeneity Tests for Simultaneous Probit Models, Journal of Economet-
rics 39: 347-366.

[49] Rosholm, M. and M. Svarer. 2004. Estimating the Threat Effect of Ac-
tive Labour Market Programmes. IZA Discussion Paper 1300.

[50] Smith, R.J. and R.W. Blundell. 1986. An Exogeneity Test for a Simul-
taneous Equation Tobit Model with an Application to Labor Supply,
Econometrica, 54(3): 679-686.

[51] Statistical Yearbook 1996. Copenhagen: Danmarks Statistik.

[52] Vytlacil, Edward. 2002. Independence, Monotonicity, and Latent Index
Models: An Equivalence Result. Econometrica 70(1): 331-341.

[53] Wilson, W. J. 1987. The truly disadvantaged: The inner city, the un-
derclass, and public policy, Chicago: University of Chicago Press.

[54] Wooldridge, Jeffrey M. 2002. Econometric Analysis of Cross Section and
Panel Data. Cambridge, Massachusetts and London, England: The MIT
Press.

[55] Yatchew, A. and Z. Griliches. 1985. Specification Error in Probit Models,
Review of Economics and Statistics 67(1): 134-139.

Appendix
Figures A.1 and A.2, respectively, show the employment rate and average

real annual earnings conditional on having positive earnings for the overall
Danish population aged 18-59 from 1986 until 1998. Table A.1 reports the
definitions and primary sources of data for the variables used in the empirical
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analysis. Table A.2 presents means and standard deviations of the variables
used in the empirical analyses. Tables A.3 and A.4 report test statistics
and estimates of the marginal effect of ethnic group size on the employment
probability and earnings, respectively, in the case of instrumentation of ethnic
group size seven years after immigration by the initial ethnic group size as
in Edin et. al. (2003).
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Figure A.1 Employment rate of the Danish population aged 18-59.

Figure A.2 Mean real annual earnings, conditional on having positive earnings, 
of the Danish population aged 18-59. 1980 prices. 
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Table A.1, Part A.
Variable definitions and primary sources of data. 

Variable Definition Primary source of data
Individual characteristics:
WOMAN Dummy for sex. Population register,

Statistics Denmark (DST).

AGE Age. Population register, DST. 

MARRIED Dummy for being married. Population register, DST. 

CHILDYOU Dummy for presence of children between Population register, DST. 
0 and 2 years of age in the household.

CHILDOLD Dummy for presence of children between Population register, DST. 
3 and 17 years of age in the household.

Country of origin Dummy for immigrant source country. Population register, DST. 

Year of immigration Dummy for first year of receipt of Population register, DST. 
residence permit.

HIGHSHO Dummy for 9-12 years of education Surveybased register on immigrants' edu-
constructed from an education code of cation level attained prior to immigration
highest degree attained. and integrated pupil register, DST.

UNISCHO Dummy for 13 or more years of education Surveybased register on immigrants' edu-
constructed from an education code of cation level attained prior to immigration
highest degree attained. and integrated pupil register, DST.

EDUCMIS Dummy for lack of information on Surveybased register on immigrants' edu-
highest degree attained. cation level attained prior to immigration

and integrated pupil register, DST.

ETHSTO Number of immigrants and descendants Population register, DST. 
from individual i 's source country k  in Author's calculations based on
Denmark. 100 per cent sample of immigrants.

Municipality characteristics:
POP Number of inhabitants in municipality j . Population statistics

(population counted data), DST. 

LARGE Municipality with at least 100,000 Population statistics
inhabitants. (population counted data), DST. 

MEDIUM Municipality with 10,000-99,999 Population statistics
inhabitants. (population counted data), DST. 

SMALL Municipality with less than 10,000 Population statistics
inhabitants. (population counted data), DST. 

PCIMM Number of immigrants and descendants Population register, DST. 
living in municipality j in per cent of the Author's calculations based on
total number of immigrants and descen- 100 per cent sample of immigrants.
dants in Denmark.



Table A.1, Part B.
Variable definitions and primary sources of data. 

Variable Definition Primary source of data
Municipality characteristics:
PCETH Number of immigrants and descendants Population register, DST. 

from individual i's source country k living Author's calculations based on 100 per
in municipality j in per cent of the total cent sample of immigrants.
number of immigrants and descendants
from source country k  in Denmark.

IMMI Number of immigrants and descendants Population register, DST. 
of immigrants residing in municipality j. Author's calculations based on 100 per

cent sample of immigrants.

ENCLAV  Number of immigrants and descendants Population register, DST. 
of immigrants from source country k Author's calculations based on 100 per
residing in municipality j. cent sample of immigrants.

UNRATE The unemployment rate in a radius Unemployment register (population 
of DKK 60 (approx. USD 10) of transport counted data), DST, and cost of transport
around the largest post office in statistics, the Ministry of Transport.
municipality j . Constructed by Local Government Studies.

PCRVOTE Sum of votes for the Liberal Party and Election statistics, DST. 
the Conservative People's Party in per cent
of the sum of votes for the Liberal Party,
the Conservative People's Party, the
Social Democratic Party and the Socialist
People's Party at the latest municipal
election. The two former parties are
traditional right-wing parties whereas the
latter two are traditional left-wing parties.

EDUCINST Number of institutions for vocational Integrated pupil register 
and higher education in municipality j. (population counted data), DST.

PCJOB Number of individuals employed in Registerbased labour force
municipality j  in per cent of the total statistics (population counted
number of individuals employed in data), DST.
the county.

PCSHOUS Number of social housing dwellings Buildings and housing statistics
for all-year residence in per cent of the (population counted data), DST.
total number of dwellings
for all-year residence in municipality j. 

PLCONA,t Number of immigrants from individual i 's Population register, DST. 
source country placed by the authorities Author's calculations based on 100 per
in individual i's municipality of assignment cent sample of immigrants.
in year t .

PLCONA,t-x Number of immigrants from individual i 's Population register, DST. 
source country placed by the authorities Author's calculations based on 100 per
in individual i's municipality of assignment cent sample of immigrants.
x years prior to year t .



Table A.2. Part A.
Summary statistics (initial values). Means (std. dev.).

Variables Mean Std. dev.
WOMAN .34 .47
AGE 27.86 7.60
MARRIED .44 .50
CHILDYOU .24 .43
CHILDOLD .34 .47
Country of origin:
POLAND .03 .17
IRAQ .16 .37
IRAN .20 .40
VIETNAM .10 .29
SRILANK .13 .33
NOCITIZ .28 .45
ETHIOPI .01 .10
AFGHANI .02 .14
SOMALIA .06 .24
RUMANIA .02 .12
CHILE .002 .04
Year of immigration:
IMYEAR86 .26 .44
IMYEAR87 .13 .34
IMYEAR88 .10 .30
IMYEAR89 .12 .32
IMYEAR90 .09 .28
IMYEAR91 .10 .30
IMYEAR92 .11 .32
IMYEAR93 .09 .28
LNETHSTO 3,710.78 1964.92
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Table A.2. Part B.
Summary statistics (initial values). Means (std. dev.).

Variables Mean Std. dev.
BASIC .06 .23
HIGHSCHO .25 .43
UNISCHO .13 .34
UDDANMIS .56 .50
Municipality of residence:
POP 111,669 136,851
PCIMM 3.61 6.45
PCETH 5.16 6.81
LARGE .32 .47
MEDIUM .59 .49
SMALL .09 .29
IMMI 8,759 15,784
ENCLAV 265 399
UNRATE 10.21 2.40
PCRVOTE 40.21 12.16
EDUCINST 9.14 10.03
PCJOB 26.00 25.56
PCSHOUS 20.35 9.96
PLCONA,t 23.0 22.1
PLCONA,t-1 13.8 19.4
PLCONA,t-2 9.7 16.7
PLCONA,t-3 7.6 15.5
PLCONA,t-4 5.5 13.7
PLCONA,t-5 4.2 12.8
PLCONA,t-6 3.0 11.0
PLCONA,t-7 1.4 6.9
PLCONA,t-8 0.3 2.3
Number of observations 13,927

69



Table A.3
Marginal effects of LNENCLAV on Prob(employed) seven years after

immigration.
Instrumenting Ethnic Group Size with Initial Ethnic Group Size.

Sample: Probit Exogeneity test AGLS
All All -.020*** (.003) -.021 (.023) 0.030 (0.021)

Low education -.018*** (.003) -.024 (.025) 0.029 (0.022)
Higher education -.029*** (.008) -.035 (.064) 0.071** (0.035)

Men All -.021*** (.004) -.038 (.031) 0.063** (0.026)
Low education -.019*** (.004) -.048 (.035) 0.049* (0.028)
Higher education -.029*** (.010) -.045 (.077) 0.050 (0.038)

Women All -.019*** (.004) .018 (.027) 0.009 (0.017)
Low education -.019*** (.004) .015 (.027) 0.008 (0.017)
Higher education -.045** (.020) -.011 (.122) 0.054 (0.052)

Notes: Standard errors are reported in parentheses. One, two and three as-
terisks indicate significance at a 10, 5 and 1% significance level, respectively.
The marginal effects reported in Table 15 are the marginal effects for an indi-
vidual in the estimation sample with mean characteristics and are calculated as
∂yi
∂ei
=
ˆ
γϕ(

ˆ
y
∗
i ) where ϕ(·) denotes the standard normal density function. The stan-

dard errors of the AGLS marginal effects have been calculated as the square root

of V ar(∂yi
∂ei
) =

³
s.e.(

ˆ
γ)
´2 ³

ϕ(
ˆ
y
∗
i )
´2

.

Table A.4
Marginal effects of LNENCLAV on log(real annual earnings) seven years after

immigration.
Instrumenting Ethnic Group Size with Initial Ethnic Group Size.

Sample: OLS Exogeneity test 2SLS
All All -.066*** (.014) -.209** (.100) .139 (.102)

Low education -.052*** (.016) -.181* (.108) .125 (.108)
Higher education -.134*** (.034) -.467 (.402) .330 (.437)

Men All -.076*** (.016) -.252** (.123) .171 (.127)
Low education -.056*** (.018) -.203 (.133) .143 (.134)
Higher education -.162*** (.039) -.999 (.814) .826 (1.100)

Women All -.058* (.035) -.080 (.161) .018 (.156)
Low education -.070* (.040) -.089 (.175) .014 (.168)
Higher education -.062 (.087) .104 (.534) -.164 (.548)

Notes: Standard errors are reported in parentheses. One, two and three aster-
isks indicate significance at a 10, 5 and 1% significance level, respectively. Robust
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variance estimates, allowing for correlation between individuals residing in the
same municipality.

71




