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Abstract
We study a Danish reform in 2002 that lowered the ex-ante probability of refugees
receiving permanent residency by prolonging the period before they were eligible to
apply for such residency. Adherence to the new rules was determined by the date of
the asylum application, and the reformwas implemented retroactively. Using registry-
based micro data, we study the effects on labor-market outcomes and investments
in education. While proponents of temporary protection regimes argue that stronger
incentives to qualify for residency based on labor-market attachment will speed up
the labor-market integration, we find no evidence of positive effects on labor-market
outcomes.
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1 Introduction

During the past decade, developments around the world have led to a large inflow
of asylum seekers to Europe and in response, many European countries have imple-
mented stricter immigration policies. A motivation has been to reduce immigration
and improve the integration of immigrants granted residency (see, e.g., Mansouri et al.
2010). One such policy is the shift from permanent to temporary residence permits
for refugees.1 While several countries have, or are about to, implement such reforms,
we have limited empirical evidence on their effects on refugees’ integration in society
in general and in labor markets in particular. A shift to temporary permits could have
both positive and negative effects on integration into society and the labor market. The
public debate has been centered around the relative strengths of these effects. On the
one hand, the expected return to investment in country-specific human capital falls if
the probability of receiving permanent residency falls. There can also be a cost in the
form of increased stress from a lower probability of being granted permanent resi-
dency. In addition, increased uncertainty may affect firms’ hiring decisions, making it
more difficult for refugees with longer periods of temporary residence to find qualified
work. On the other hand, actions that lead to labor-market attachment during the time
with temporary residency are incentivized when they increase the probability for per-
manent residency. This could strengthen the incentives for labor-market investments
in the host country and improve integration. The net effect of a shift from permanent
to temporary residence permits for refugees is therefore an empirical question in much
need of attention.

This paper aims to fill this gap. Specifically, we address what the effects are of
changes in the ex-ante probability of being granted permanent residency. We study
the effects of a reform that changed the criteria for eligibility for permanent residency
in Denmark and that was implemented in 2002 as part of a reform package. The
explicit aim of the reform package was to limit the number of asylum seekers in
Denmark, while honoring international obligations, and to speed up the integration
process (The Danish Immigration Service 2003). The specific reform component that
we study in this paper increased the time period a refugee would have had to have
been a legal resident (on a temporary residence permit) in Denmark, before being
eligible to apply for permanent residency. During the time with temporary status, a
residence permit could be withdrawn if the grounds for protection were no longer
valid, and if the individual did not have the right to stay on other grounds, such
as having a solid labor-market attachment. The change applied to individuals who
lodged their first asylum application on or after February 28, 2002. This meant that
refugees who applied for asylum from February 28, 2002, onward faced a longer
time period with temporary status, during which they risked losing the grounds for
protection, before they could apply for permanent residency. Prior to the reform, three
years were sufficient, whereas after the reform a refugee would have to wait for seven
years. Furthermore, some supplementary conditions, described in detail in Sect. 2,

1 For example, in July 2016, Sweden introduced a temporary law shifting from permanent to temporary
residence permits and limiting possibilities of family reunification. Among several other changes to the
refugee policy, in December 2014 Australia reintroduced temporary protection visas—which cannot be
promoted to permanent status—for those who arrive without a valid visa.
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were included. Obtaining permanent residency was thus made more difficult by the
reform, i.e., the ex-ante probability of receiving permanent residency in Denmark
on the grounds of asylum was higher prior to the reform. This does not mean that
the reform necessarily changed whether an individual got to stay in Denmark or not,
ex-post. In fact, we show that around 90% of the individuals in our sample (in both
the control and the treatment group) are still in Denmark twelve years after their first
arrival. Crucially, even if therewas a decrease in the ex-ante probability, this can still be
consistent with no observed change in the share of asylum seekers staying inDenmark.
These individuals could: (1) have had asylum reasons throughout the time period with
a temporary permit or (2) established a labor-market attachment, which could be used
as grounds for prolonged temporary residency. Although a refugee had no control
over the development in the home country, or the Danish authorities’ assessment of
whether the grounds for asylumwere still valid, the refugee could affect the attachment
to the labor market and thus affect the probability of staying in Denmark. The reform
affected the perceived probability of staying in Denmark, but individuals’ responses
together with external factors may have stopped this from translating into an observed
increase in the risk of deportation. What is key, however, is that there was a change in
the perceived probability of receiving permanent residency. Through interviews with
NGOs, in a comparative study of temporary permit regimes in Denmark, Germany,
and Australia, Mansouri et al. (2010) conclude that introducing temporary residence
permits, or prolonging the temporary status, increased uncertainty and they suggest
that integration was made more difficult. Although we cannot observe the ex-ante
probability of receiving permanent residency, it is clear that the reform was intended
to impact this. We can also show that there is a significant decrease in the share of
individuals receiving a permanent residence permit following the reform.

We study the impact of the reform using Danish registry-based data. The retroactive
implementation of this part of the reform package allows us to distinguish its effect,
holding constant other aspects of the reform package. This setup naturally lends itself
to a Regression Discontinuity Framework and this is the first step in our empirical
analysis. However, while the reform studied in this paper is theoretically ideal for
studying the effect of prolonged temporary status, the setting also offers some chal-
lenges. Our sample size is limited because we only study outcomes of individuals
that are actually given asylum and we need to restrict the time interval to four months
before and after the policy change. This poses challenges for the regression discon-
tinuity estimation, and we need to be careful in the interpretation of our results. In a
second step, we therefore use descriptive analysis to substantiate our understanding of
the impact of the reform. To assess the behavioral responses to this reform component,
our focus is on outcomes that are relevant for integration or the assessment of grounds
for prolonged residency that the individual could affect herself. We therefore focus on
labor-market outcomes and investments in education.2

2 While the baseline for these outcomes is generally lower among asylum seekers than for native Danes or
other immigrants—for example, asylum seekers enter the labor market without employment and often with
low return to any education completed in their home country—these were precisely the types of outcomes
that the reform intended to impact. Furthermore, the lowbaseline highlights the importance of understanding
which types of policies are successful in improving integration.
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Our main result is that there is no evidence of a positive effect on labor-market
outcomes, measured in terms of employment and earnings, at any time horizon (up to
twelve years after asylum). The coefficient estimates are negative but, in general, not
significant using conventional estimates. For investments in education, we estimate a
positive effect on enrollment in education using the regression discontinuity frame-
work. While the positive coefficients are in line with our descriptive analysis and we
attempt to control for discontinuities in predetermined characteristics, the magnitude
and precision of this effect are sensitive in the regression discontinuity estimation.
Our takeaway is that while the results from our causal estimation, and in particular the
magnitudes, are subject to uncertainty, taken together with the descriptive evidence the
findings suggest an increase in enrollment in education following the reform. How-
ever, these investments in education appear to be too late to have a positive impact on
labor-market outcomes and integration relevant for permanent residency. Thus, while
proponents of more stringent residency requirements argue that they will improve
labor-market integration, we do not find any evidence that this is true for the reform
that we study. If stricter requirements had a strong positive impact on labor-market
outcomes, we should be able to detect this also with a small sample size. Thus, we add
a piece to the puzzle of understanding the impact of restricting access to permanent
residency for the labor-market integration of immigrants, showing that a lower ex-ante
probability of permanent residency andmore stringent requirements do not necessarily
translate into improved labor-market attachment. Since, in the policy debate, stricter
requirements are often suggested to incentivize actions that lead to stronger labor-
market attachment, we argue that this is an important finding and contribution of our
paper.

Our paper contributes to an empirical literature that studies the relation between
immigration policies and immigrants’ outcomes. Closely related are studies on dif-
ferent durations of migration spells. There are various reasons why the duration in
the host country may be important for the migrant’s economic behavior.3 For exam-
ple, Dustmann (1999) shows that investment in host-country-specific human capital
depends on the intended duration in the host country.4 Intended duration may matter
for migrants in general, but in this paper we focus explicitly on refugees, a group that
is fundamentally different from other types of migrants.5 While immigrants’ entrance
into the labor market is relatively well studied, we know less about the integration
process of refugees and their labor-market prospects. In a recent paper, Fasani et al.
(2020) show that refugees perform worse in the labor market than other immigrants

3 See Dustmann and Görlach (2016) for an overview on this topic.
4 See also Adda et al. (2021) for a model where intended duration matters for immigrants’ career paths and
earnings profiles. Chen et al. (2019) study selection into temporary or permanent migration and show that
long-term migrants are more strongly positively selected, which they relate to higher returns to matching.
5 Cortes (2004) recognizes the importance of this distinction and focuses on the heterogeneity between
refugees and economic immigrants. Assuming that refugees cannot return to their country of origin, and
thus face a longer time horizon, they have stronger incentives to invest in country-specific human capital.
One benefit of our study is that we can look at the importance of the time horizon and status in the host
country within one group of immigrants, refugees.
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across Europe, and Dustmann et al. (2017) highlight the indecisiveness about the dura-
tion and permanence of the stay in the host country as one of the primary reasons for
the poor labor-market integration.

Temporary protection schemes may be designed in many different ways, making
them more or less comparable, and institutional settings vary between countries and
over time. Thus, it is key to compare findings from different settings and policies. A
couple of recent empirical papers study the impact of restricting access to permanent
residency. Blomqvist et al. (2020) study the effect of a policy change in Sweden in
2016 that changed the norm from permanent to temporary residence permits. They
analyze the impact on education and labor-market outcomes and find an increase in the
probability of enrolling in (and validating existing) education and working, indicating
a faster integration process in the intermediate horizon. Jutvik and Robinson (2020)
study the impact on labor-market inclusion using another Swedish policy change that
was implemented in 2013. The policy change applied to asylum seekers from Syria,
most of whom got a temporary residence permit prior to the policy change, but who
all got permanent residence permits after the policy change. They find that the asylum
seekerswith temporary residence status have higher incomes and lower unemployment
rate in the short run compared to permanent residents, but are less likely to invest in
education. While both papers find a positive effect on labor-market outcomes from
temporary residency permits, the estimated impact on education differs. Because they
study different groups of refugees and measure outcomes at somewhat different time
horizons, it is not entirely straightforward to compare the results. In addition, the
contexts of the two policy changes were quite different. The policy change in 2013
was due to a reassessment of the situation in Syria and meant a shift to permanent
residency permits, whereas the policy change in 2016 limited access to permanent
residency following a period with a large inflow of migrants to Sweden. In that sense,
(Blomqvist et al. 2020) is closer to the reform thatwe study in this paper, whichmeant a
shift further away from permanent residency, increasing the time period on temporary
residence permits. This is also conceptually closer to the case in Arendt et al. (2021),
who study a further tightening (relative to the reformstudied in this paper) of theDanish
immigration policy in 2007.6 In addition to extending the existing legislation, it added
a minimum requirement in terms of employment and raised the language requirement
for individuals to be eligible for permanent residency. Overall, in line with our finding
that labor-market outcomes do not improve from stricter residency requirements and
longer times with temporary residency, they estimate a negative effect on employment
from themore stringent requirements. Turning to education, the authors find no impact
on the propensity to pass the higher level language test. However, they highlight
heterogeneity in the impact of the reform, suggesting that high-productivity individuals
were in fact incentivized, whereas low-productivity individuals (that drive the decrease
in employment) faced a disincentive effect.We also estimate an increase in investments
in education (in terms of enrollment), but the increase is not immediate implying that,

6 Other aspects of the 2002 reform package in Denmark have also been studied. Huynh et al. (2007) and
Rosholm andVejlin (2010) study labor-market effects of limiting access to the welfare state, finding positive
employment and job-finding rates. Andersen et al. (2019) also find increased earnings and employment.
In addition, they estimate a strong negative effect on female labor force participation and a decrease in
disposable income for most households.
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in our case, the increased investment would have been too late to impact labor-market
integration during the time horizon when this could improve access to permanent
residency.

In addition to policies that regulate the duration of temporary residency permits, or
requirements for permanent residency, several other aspects of asylum policies may
also matter for the economic behavior of asylum seekers. Examples include waiting
times (see, e.g., Hainmueller et al. 2016; Hvidtfeldt et al. 2018), language training
(see, e.g., Arendt et al. 2020), employment bans (see, e.g., Hainmueller et al. 2018;
Fasani et al. 2021), income support and benefits (see, e.g., LoPalo 2019;Agersnap et al.
2020), and active labor-market programs (see, e.g., Clausen et al. 2009; Sarvimäki and
Hämäläinen 2016). Finally, this paper is related to the growing literature that studies
the importance of residency status for immigrant outcomes (see, e.g., Pinotti 2017;
Mastrobuoni and Pinotti 2015; Baker 2015; Fasani 2018; Felfe et al. 2020, 2018;
Kuka et al. 2020; Lozano and Sørensen 2011; Cascio and Lewis 2019; Orrenius and
Zavodny 2015; Amuedo-Dorantes et al. 2007; Kossoudji and Cobb-Clark 2002; Bahar
et al. 2021; Devillanova et al. 2018; Dustmann et al. 2017; Adda et al. 2020; Bratsberg
et al. 2002)
The rest of the paper is organized as follows. Section2 describes the details of the
reform. Section3 describes the data and empirical strategy. In Sect. 4, we present our
empirical results. We perform sensitivity analysis in Sect. 5 to assess the robustness
of our results. Section6 concludes the paper.

2 The 2002 reform package

The timeperiod of interest to us is the early 2000s. Thiswas a timeof substantial change
in terms of Danish asylum policies.7 On November 27, 2001, a new minority center-
right-wing coalition government was appointed in Denmark. This shift of government
reflected a shift in the public opinion on immigration (see, e.g., Mansouri et al. 2010).
The new government introduced a number of legislative changes regarding asylum
and immigration policies that were passed by the Danish parliament as amendments
to the Aliens Act and the Integration Act. We study the effects of a specific reform
component that changed the criteria for eligibility for permanent residency inDenmark
(henceforth referred to as the reform). This change was part of a suggestion for a new
Bill to amend theDanish IntegrationAct, presented by the newgovernment in February
2002 (Ersbøll and Gravesen 2010) and passed by the Danish parliament (Folketinget)
on June 6, 2002.8

Both before and after the reform, individuals given asylum were initially granted a
temporary residence permit if protection was deemed necessary. While under tempo-
rary status, the residencepermit could bediscontinued if the grounds for residencywere

7 The general process of applying for asylum in Denmark and the different types of permits are described
in more detail in Online Appendix A.
8 Discussions began in January when a new aliens policy was introduced, which gave rise to the suggested
Bill amending the Integration Act. The Bill that was eventually adopted implied changes to the Aliens Act
as well. Bill no. L 152 entered into force as Act no. 365 of June 6, 2002 (https://www.retsinformation.dk/
Forms/R0710.aspx?id=28895)
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no longer valid. Generally, temporary protectionwould be sustained if the need for pro-
tection was intact and there were no legal reasons to withdraw it.9 Refugees could also
be allowed to sustain their temporary residence permits based on labor-market attach-
ments, even if there was no longer any need for protection. After a certain time period
as a resident in Denmark, a refugee (above 18 years old) would be eligible to apply for
permanent residency. The main change implied by the reform studied here was in how
long a refugee would need a temporary residence permit before being considered for
permanent residence status. Prior to the reform, three years were sufficient, whereas
after the reform a refugee would have to wait for seven years.10 This change implied
that individuals subject to the new rules lived with temporary protection for a longer
time period, facing the risk of having their permit discontinued. Once eligible to apply
for permanent residency, refugees would be granted permanent residence if the need
for protection remained or if they had a labor-market attachment, given the fulfillment
of some supplementary conditions, and unless there were legal reasons to withdraw
the residence permit. Prior to the reform, these supplementary conditions included
completing an integration program and having limited debt. Under the new rules, in
addition to completing the integration course, asylum seekers would now have to pass
a (basic level) language test and hold no overdue debt. In addition, while a criminal
record used to lead to a longer waiting time, a serious criminal record would prevent
permanent residency altogether post-reform (Ersbøll and Gravesen 2010). Obtaining
permanent residency was thus made more difficult by the reform and the key takeaway
for this paper is that the policy change implied a lower ex-ante probability of being
granted permanent residency based on asylum reasons. At the same time, permanent
residency could be obtained through labor-market attachment and a potential effect of
the reform is that this option became more important.

In addition to changes in the requirements for permanent residency, the 2002 reform
package also entailed lower benefit levels, made family reunification more difficult,
abolished the de facto status, and removed the possibility to apply for asylum at Dan-
ish embassies abroad. We are able to isolate the effect of changes to the eligibility
for permanent residency from other parts of the reform package, as this was the only
component introduced retroactively and it applied to all individuals who lodged their
asylum application on or after February 28, 2002 (the date when the new Bill was
proposed). The other components of the reform package took effect after the Bill had
been passed, on July 1, 2002. For more details on the other components of the reform,
see Online Appendix B. In 2003, another potentially important reform was imple-
mented, allowing immigrants that had lodged their applications on or after February
28, 2002, to apply for permanent residency already after five years if they were “well
integrated,” i.e., if they had a strong labor-market attachment and had not relied on

9 Paragraph 11 in the Aliens Act.
10 Formally, the reform implied that if the refugee had held a legal permit on basis of paragraphs 7–9 of
the Aliens Act for at least seven years, counting from the date of approval of the temporary permit, the
refugee was eligible to apply for permanent residency. Paragraphs 7–9 included permits for all categories
of refugees that we consider, and in particular, paragraph 9 included specific permits based on labor-market
attachment.
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social welfare.11 Furthermore, in the case of exceptionally successful integration, it
was possible to receive a permanent permit already after three years of legal residency
(Ersbøll and Gravesen 2010). The implication for our analysis is that the integration
motive—and the incentives to acquire a strong labor-market attachment—was made
stronger.12

3 Empirical strategy and data

In this section, we describe our data sources and the empirical strategy used for the
analysis.

3.1 Data

Ourmaindataset is register data collectedbyStatisticsDenmark. For the purposeof this
study, we combine two sources of Danish micro data. First, from Statistics Denmark
we have register data for all immigrants in Denmark 1997–2015. This dataset includes
all immigrants who were registered as living in Denmark on January 1 in any of the
years 1997 to 2015, which means that we can follow the individuals in our sample
up until 12 years after their initial application for asylum was approved. Second,
using unique register data from the Danish Immigration Service we observe, for each
individual, the grounds for the residence permit held as well as dates of application
and approval. Using individual identifiers, these data can be linked to our main dataset
and enable us to define relevant treatment and control groups. Our main variables of
interest are chosen to be relevant for the purpose of integration and include labor-
market outcomes and educational investments. We define enrollment in education as a
dummy variable equal to one if the individual, at some point during the 12 years of data
that we observe, enrolls in general education or in education at the university level.13 In
terms of labor-market outcomes, we focus on employment status and labor earnings
(including earnings from self-employment). Employment status is defined using a
dummy equal to one if the individual is registered as employed (or self-employed) at
some point during the 12 years that we observe, whereas earnings are measured after
three and seven years of residency in Denmark in our benchmark.14 The motivation
for using these definitions of enrollment and employment is that they increase the

11 This was an addition to paragraph 11 in the Aliens Act, entered into force as Act no. 425 of June 10
2003, and the formal requirement implies that the applicant should have lived legally in Denmark for at
least five years and have been self-supporting with a solid labor-market attachment for the last three years.
12 During 2002, there were some other important changes to decision practices for specific refugee groups.
These are unrelated to the policy changes studied in this paper, but they are relevant to highlight since
they affected the approval rates for specific nationalities. In particular, changes applied to asylum seekers
from Afghanistan, Iraq, and Kosovo, for whom, following a reassessment of the security situations, the
requirements for asylum were made stricter.
13 All information on education comes from the two registers UDDA and VEUV.
14 The data come from the INK and RAS registers.
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expected effect size, mitigating the problem of insufficient power due to the small
sample size.15

From the register data, we also collect information on demographic characteristics,
specifically age, gender, nationality, marital status, and the number of children in
the household, to be used as control variables in the analysis.16 In addition, from
the educational registers, we impute two different measures of skill level at arrival.
First, we use the highest level of education completed before arrival in Denmark
(primary/secondary or higher).17 Second, we use the entry level of Danish language
courses (1, 2, or 3), because the entry level is determined by the individual’s skill
level.18 These measures of initial skill level are used both as control variables and to
split the sample in order to study heterogeneous effects.

3.2 Empirical strategy

The empirical strategy consists of two parts. First, the retroactive implementation of
the reform makes the regression discontinuity framework a natural starting point.19

However, a small sample size is challenging for this type of estimation and makes the
setup for regression discontinuity estimation less than ideal. In a first step, we disregard
this worry and consider the graphical presentation of the regression discontinuity
estimation, as one of several ways to present the data. For transparency we present
these graphs (and regression estimates), but we do not rely on these results alone for
our conclusions. In a second step, we move on to discuss the descriptive analysis used.
We consider the descriptive analysis, while not offering a clean identification, essential
as a complementary tool to strengthen our analysis.
Sample restrictions We construct a sample based on application and approval dates
for asylum applicants. In total, 66,614 individuals were granted asylum in Denmark
during the time period 1997–2015. First, we remove the 23% of these individuals

15 If the reform changed incentives to invest in education or improve one’s position in the labor market,
this may have affected outcomes even after individuals were allowed to apply for permanent residency. This
implies that the expected effect size is larger using this summarizing measure compared to an analysis using
outcome variables restricted to the first 3 or 7 years after approval. This measure is therefore our primary
definition, but in Sect. 4 we also present estimates for the main outcomes at each year after approval.
16 These variables are from the population register (BEF). To determinemarital status on arrival, we assume
that if the date of the first change in marital status is missing, the change must have happened before arriving
in Denmark (or it would have been recorded). Children at arrival is defined by considering all children born
before the application year and associated with the first family identifier available in the registers after the
first asylum application.
17 Primary/secondary education includes early childhood education and primary education as well as lower
and upper secondary education. Higher education captures university studies (short cycle tertiary, bachelor,
master, and doctoral).
18 Level 1 is for students with no or limited educational background, or those who are considered to
have limited learning abilities because of trauma, level 2 is for students with some (normal) educational
background, and level 3 is for students with higher education (who often speak several languages).
19 The implementation of the reform implies that refugees who applied for asylum prior to February 28,
2002 (henceforth referred to as the cutoff), were able to apply for permanent residency three years after
approval, whereas those who applied after the cutoff had to wait for seven years. The fact that this reform
was implemented retroactively implies that there was no possibility of manipulation around the cutoff.
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where information on application date is missing. Without information on the applica-
tion date, we are not able to classify individuals into the relevant control and treatment
groups.20 Out of the remaining 51,213 individuals, we restrict our sample to the 1191
individuals who applied for asylum from November 1, 2001, to June 30, 2002. Our
control group is defined as individuals applying for asylum between November 1,
2001, and February 27, 2002, while the treatment group includes individuals applying
between February 28 and June 30, 2002. The sample split is chosen to ensure that
no other reform components, which would affect those applying prior to and post the
cutoff differentially, interfere. We want to compare asylum holders who only differ in
terms of which rules regarding permanent residency they are subject to and not in any
other dimensions. As described in Sect. 2, there were several components to the 2002
reform package, apart from the prolonged waiting time for permanent residency. To
avoid confounding effects from these other components, which mainly relied on the
date of approval, we exclude individualswhose applicationswere approved before July
1, 2002. Due to long processing times, this restriction on the approval date does not
reduce our sample to any considerable extent.21 We also exclude individuals lodging
their application from abroad.22 Throughout the paper, the unit of analysis is the indi-
vidual. Finally, because we are interested in educational and labor-market outcomes,
we focus on individuals who are between the ages of 16 and 60 years at the time of
application. We end up with a sample of 635 individuals, where the age restriction
is responsible for over 90% of the sample size reduction from the 1191 individuals
who applied in the relevant time period. We have explored the option of increasing
our sample size by relaxing this restriction, but the age distribution is not suitable for
this (the bulk of the remaining individuals are between 0 and 10 years of age, i.e., not
a relevant age for labor-market related outcomes or for extending our sample when
looking at enrollment in education). Looking at heterogeneous effects by age was
also considered, as this type of policy may provide stronger incentives for younger
workers. However, the low sample size combined with a skewed age distribution does
not easily lend itself to this type of analysis, the distribution is heavily skewed toward
younger workers with an average age at the time of application of around 31 years.
We therefore believe that our sample mainly represents an age group that should be
susceptible to the policy change.
Identification in the regression discontinuity framework The decision about the
reform was taken on June 6, 2002, and took effect on July 1, 2002—but the part of the
reform that we are studying applied retroactively to everyone who applied from Febru-
ary 28, 2002, onward. This means that neither immigrants nor the decision makers at
the DIS could have perfectly manipulated the date of application in order to achieve a
certain treatment. Looking at aggregate statistics from The Danish Immigration Ser-
vice (2003) in Fig. 1 , we also note that there is no major change in the number of
lodged asylum applications in Denmark from February to March 2002. In our data,
we observe only individuals whose asylum applications were subsequently approved.

20 Figure A.1 in Online Appendix D shows a time line of the period of interest and the way we split our
sample into a control and a treatment group.
21 Figure A.2 in Online Appendix D shows the fraction of individuals in 2001 and 2002 whose applications
were approved post July 1, 2002, by month of application.
22 This means dropping three individuals that would otherwise have been included in the control group.
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Fig. 1 Asylum applications lodged in Denmark, by month of application 2001–2002. Data source: The
Danish Immigration Service (2003)
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Fig. 2 Number of approved applications, by normalized month of application and type of asylum 2001–
2002. Data source: The Danish Immigration Service

Figure2 shows the number of approved applications by month of application and type
of asylum during 2002. The reform applied equally to all types of asylum depicted
in the figure. We see no notable change in the number of approvals around the cut-
off. As we observe the actual date of application, we also present a histogram of the
number of granted asylum applications using the week of application in Fig. 3.23 The
absence of a spike in the density of applications made just before the cutoff is in line
with our intuition as the reform was implemented retroactively, leaving no room for
manipulation.24

23 We aggregate to the weekly level to comply with the micro data policy of Statistics Denmark.
24 In Table A.2 in Online Appendix E, we present the results from a formal test of manipulation at the
cutoff using the Stata package rddensity.We implement this test for a linear and a quadratic specification.
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Fig. 3 Density of running variable approved applications lodged November 2001 to June 2002. Notes:
Week 17 excluded, due to too few observations (n < 5), to comply with the rules of Statistics Denmark

In the regression discontinuity framework, treatment effects are identified by esti-
mating the magnitude of the discontinuity at the cutoff. While the sharp cutoff implied
by the reform intuitively lends itself to the regression discontinuity approach, ideally
one would want to compare individuals on each side close to the cutoff. As Denmark
approves a relatively small number of asylum seekers, we have to use a fairly broad
bandwidth of four months on each side of the cutoff (119 days on each side of the
cutoff between November 2001 and June 2002) in order to use as many observations
as possible. We cannot extend the window further out from the cutoff because of the
other reform components. This is the main drawback in our specific setting and leads
the attention to the inherent tradeoff between precision and bias in the regression dis-
continuity framework, where extending the bandwidth around the cutoff increases the
precision, but also the risk of introducing a bias. Furthermore, we are restricted in the
extent to which we can extend the bandwidth and, even after extending the bandwidth
as far as possible, we still face a small number of observations.

As our running variable is the date of application, we have to estimate treat-
ment effects parametrically in order to avoid confounding time-varying effects. The
regression equation is specified as

Yi = α + βTi + h(xi ) + Tih(xi ) + Zi + εi , (1)

where Yi is the outcome of individual i , xi is the normalized date of application such
that February 28, 2002, is set to zero and h(·) is a continuous function of the date
of application, Ti is an indicator for treatment status with Ti = 0 if xi < 0 and
Ti = 1 otherwise, and εi is the error term. We include an interaction between h(xi )
and the treatment indicator Ti , to allow for different trends over time on each side of

For the linear specification, we obtain a p-value of 0.121, while the quadratic specification gives a p-value
of 0.935.
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the cutoff.25 β is the coefficient of interest measuring the effect of being subject to
the new rules on permanent residency. In our main specification, h(·) is specified as a
linear function. In Sect. 5, we vary the order of this polynomial to test the robustness of
our results. All specifications are estimatedwith andwithout a vector of predetermined
individual characteristics, Zi , to increase efficiency and confirm that covariates do not
affect the point estimates.26 In addition to the main analysis which is performed on the
full sample,we split the data by: (i) level of education at arrival (below/above university
level, henceforth referred to as low/high skilled) and (ii) gender, to capture potential
heterogeneity in response to the reform.27 The reformmay have had a different impact
on these different groups of refugees since differences in access to the labor market
could determine how much they were able to affect their probability of being granted
residency based on labor-market attachment.28

To assess the continuity assumption underlying the regression discontinuity frame-
work, i.e., whether individuals on either side of the cutoff are comparable, we study
predetermined characteristics in our sample (see Figs. 4 and 5). Specifically, we con-
sider demographic variables and educational background. For demographics, we look
at the fraction of males, household characteristics and average age, as well as nation-
ality. For educational background, we consider both the self-reported measure of the
highest level of education achieved and the level of Danish studies to which the indi-
vidual is assigned.We find some statistically significant discontinuities that we discuss
here. By the nature of immigration, the characteristics of asylum seekers can fluctuate
month by month and we do observe a positive jump for the category other nationalities
(0.175) and a negative jump for Afghans (−0.128) at the cutoff.29 In addition, there is
a marginally, at the 10% level, significant discontinuity in the share of males (0.136)
at the cutoff. In addition to the graphical evidence, Table 1shows the comparison of
means of predetermined characteristics for the control and treatment group as well

25 Excluding this interaction does not affect the conclusions in Sect. 4.
26 Although it has been standard practice in regression discontinuity designs to cluster on the running
variable, we choose to followKolesár and Rothe (2018) and abstain from clustering using only conventional
heteroskedasticity robust standard errors.We have repeated all estimations for the full samplewith clustering
on the running variable and find that not clustering is the more conservative approach for all outcomes. The
results from estimations where standard errors are clustered are available upon request.
27 Around 47% of the females are classified as low skilled and around 22% as high skilled. Among males,
the division is similar with 43% of the men classified as low skilled and 26% classified as high skilled.
28 Further sample splits have been considered, for example, by nationality, but not implemented due to the
small sample size. Such an analysis could have strengthened the external validity, by informing us whether
effects are dependent upon source country. Finding a sample of “representative” asylum seekers is however
almost impossible, due to the nature of this type of immigration being caused be disruptive events causing
individuals to leave their home countries. We therefore focus on gender and skill level in our heterogeneity
analysis.
29 Other nationalities are defined as a dummy equal to one if the individual is not from one of the most
common countries of origin: Afghanistan, Former Yugoslavia, Iraq, or Somalia.
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Table 1 Comparison of means (bw 119 days)

(1) (2) (2) – (1) (3)
Control Treatment Normalized

difference
T -test

Demographic characteristics

Male 0.54 0.43 −0.22 2.66***

(0.50) (0.50)

No. of children 1.71 1.57 −0.07 0.924

(1.90) (2.03)

Partner 0.51 0.56 0.10 −1.170

(0.50) (0.50)

Age at application 31.00 31.47 0.05 −0.625

(9.10) (9.72)

Education

Danish 1 0.21 0.24 0.07 −0.891

(0.41) (0.43)

Danish 2 0.40 0.36 −0.08 1.101

(0.49) (0.48)

Danish 3 0.27 0.27 0.00 −0.063

(0.45) (0.45)

Primary or secondary 0.45 0.47 0.04 −0.494

(0.50) (0.50)

Higher 0.24 0.22 −0.05 0.592

(0.43) (0.42)

Country of origin

Afghanistan 0.34 0.30 −0.09 1.157

(0.48) (0.46)

Iraq 0.19 0.10 −0.26 3.195***

(0.39) (0.30)

Former Yugoslavia 0.10 0.15 0.15 −1.779*

(0.31) (0.36)

Somalia 0.17 0.13 −0.11 1.434

(0.37) (0.33)

Other 0.19 0.32 0.30 −3.766***

(0.40) (0.47)

N 372 263

Values in parenthesis are (s.d.). Demographic characteristics aremeasured at application.Danish 1–Danish 3
indicate the level ofDanish courses assigned at approval,whereas primary or secondary and higher education
indicates the level of education acquired prior to applying for asylum inDenmark. The normalized difference
is defined as x̄t−x̄c√(

sd2t +sd2c
)
/2
. The t-value reported is from a two-sample t-test assuming equal variances.

***p < 0.01, **p < 0.05, *p < 0.1
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Fig. 4 Predetermined characteristics, Danish language courses, and education levels. Notes: The graphs
are generated using evenly spaced bins, a linear polynomial (order 1), and a uniform kernel

as their normalized difference.30 The normalized difference gives us a scale-invariant
measure of the magnitude of the difference between groups. We consider differences
above 0.25 to indicate sizable differences. Based on this measure, the groups are gen-
erally well balanced over the whole 8-month period that defines our sample of interest.
Once more, the biggest differences arise in terms of nationalities: There are on aver-
age more Iraqis in the control group and more individuals from the category other

30 See Imbens and Woolridge (2009) for a motivation for using the normalized difference. The measure is
defined as:

nd = x̄t − x̄c√(
sd2t + sd2c

)
/2

.
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Fig. 5 Country of origin. Notes: The graphs are generated using evenly spaced bins, a linear polynomial
(order 1), and a uniform kernel

nationalities in the treatment group. In addition, there are fewer males in the treatment
group. The conclusion is very similar using a t-test instead. Apart from these variables,
the two groups seem balanced. One concern is that the detected discontinuities, and
the overall large variation in observable characteristics, make it difficult to compare
individuals on the two sides of the cutoff. We again stress that the way this reform was
implemented, by design, rules out the possibility for individuals to have self-selected
into the treatment or control group. Discontinuities and variation may, however, still
arise due to the nature of immigration (with trends over time that may coincide with
our time period) and because of random factors due to the small sample size. While
the analysis is conducted separately for females and males, we cannot do the same for
nationalities as the number of observations in each cell becomes too small. Instead,
in our analysis we run all regressions with and without (predetermined) covariates,
including nationality, to address this concern. In addition, we also assess the compa-
rability of the two groups by regressing a proxy for the ability to form a labor-market
attachment, labor earnings one year after approval, on predetermined characteristics.
Then, we estimate the regression discontinuity using the predicted values for earnings
and, reassuringly, do not find any discontinuities in this variable (see Fig. 4). Hence,
even though there are differences in some of the characteristics, this suggests that
at least in terms of this short-term measure of earnings ability, the two groups are
balanced.
Alternative empirical strategies To mitigate the small-sample problem, there could
be several potential strategies. Because of data availability, we rule out the option
of considering alternative comparison groups consisting of, for example, other types
of immigrants or native Danes. The reason is that a valid comparison group needs
to be defined in relation to the application date of the asylum seekers. This is not
possible for these other groups because our data are at the annual frequency. Data
availability also makes a difference-in-difference strategy unfeasible, as we do not
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observe individuals in the register data before they arrive in Denmark and apply for a
residence permit. This means that we cannot compare the groups pretreatment to, for
example, evaluate the crucial parallel trends assumption. A regression discontinuity
difference-in-difference could potentially remedy a concern about calendar effects, but
this is not a big concern per se and it would not make the control and treatment groups
more balanced. Finally, we have considered increasing the bandwidth to a larger time
window (12 months on each side of the cutoff), at the expense of clean identification.
However, because of fluctuations and a downward trend in the number of asylum
applicants, this mainly results in a larger control group, whereas the treatment group is
still small in comparison. The differences detected in our main sample are still evident
in this extended sample and the estimation is not much more precise, whereas we now
have introduced confounding factors from the other reform components. Because of
this, four months remain the preferred time window and we restrict our attention to
the main sample. Instead, we focus on additional descriptive analysis to deal with the
limitations at hand and study average outcomes for the two groups, without relying
on the regression discontinuity setup.

4 Results

This section presents and discusses our empirical findings for education and labor-
market outcomes, separately. First, from the regression discontinuity framework we
present both graphical evidence and coefficient estimates.31 Then, we turn to the
descriptive analysis and study average outcomes.

4.1 Educational outcomes

Investments in human capital can be viewed as part of the integration process. Here,
we study enrollment defined using a dummy equal to one if the individual, at some
point during the 12 years we observe, enrolls in any type of formal education (primary,
secondary, or university).

We first turn to the estimation results from the regression discontinuity analysis.
Columns (1) and (2) in the first panel of Table 2 report estimates for the effect of
the reform on enrollment in formal education, with and without covariates, for the
full sample. Related to the regression equation (1), the coefficient estimate of β is
around 0.17, i.e., we estimate an increase of around 17 percentage points at the cutoff.
Panel (a) in Fig. 6shows the corresponding graphical representation, andwe observe an
upward jump at the threshold.32 Columns (3)–(10) in Table 2 report estimates for the
subgroups based on gender and skill level. We note that the estimated effect is driven

31 We use the full bandwidth of 119 days. We plot the mean of each outcome for evenly spaced bins of the
running variable. The number of bins is selected using a data-driven procedure in order to best approximate
the underlying regression function. For each plot, we fit a global linear polynomial, h, to approximate the
population CEF, using a uniform kernel and no covariates. These plots are produced using the Stata package
rdplot (Calonico et al. 2014).
32 We do not observe an increase in the likelihood of completing an education. The results are available
upon request.
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(a) Enrollment in education
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Fig. 6 Education and labor-market outcomes. Notes: The graphs are generated using evenly spaced bins,
a linear polynomial (order 1), and a uniform kernel. Enrollment is a dummy variable equal to one if
the individual at some point is enrolled in general education. Enrollment in university education is the
corresponding variable for university education. Employed is a dummy equal to one if the individual was
ever employed in Denmark. Earnings is total labor earnings from employment and/or self-employment after
three and seven years, respectively

by females and, to a lesser degree, low-skilled individuals. For females, the estimated
effect is an increase of around 22 percentage points at the cutoff. In Table 2, we also
report estimates of the effect on enrollment at the university level. This variable is a
dummy equal to one for individuals that enroll in university education at some point
in time during the 12 years that we observe. The estimated coefficient is positive at
around 6 percentage points for the full sample, but not significant. Panel (b) in Fig. 6
shows this upward jump graphically. While these results allow for a positive effect
on overall enrollment, we want to emphasize caution in the interpretation of these
estimates since the magnitude and precision is sensitive to the specification used (see
Sect. 5) and whether or not bias-correction is applied.33

Second, we test for the difference in means between the control and treatment group
(see Table 4 ), with the null hypothesis that the means of the two groups are equal.
There is a marginally significant difference (at the 10% significance level) between
the two groups for enrollment in general education, with higher average enrollment
rates for the treatment group (0.25 compared to 0.20).34 This comparison of averages
does not attempt to identify a difference at the cutoff, but the groups compared are the
same as in the regression discontinuity analysis. Although we still face the problem
of a small sample size, we conclude that the differences in average outcomes are

33 We report conventional estimates as our baseline (sincewe do not use data-drivenmethods for bandwidth
selection). Using bias-corrected robust estimates, the estimated effect for general enrollment is smaller
in magnitude and less precise. For enrollment in university education, the estimated effect is larger in
magnitude, but precision is sensitive to the inclusion of covariates.
34 If we instead test the null hypothesis that the average enrollment rate in the treatment group is lower
than in the control group, the null hypothesis is rejected at the 5% significance level.
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Fig. 7 Education and labor-market outcomes over time. Notes: The graphs show a quadratic polynomial
and 95% confidence intervals
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Fig. 8 Education and labor-market outcomes, RD coefficients over time

in line with our estimation results. To further exploit our data in a more descriptive
manner, and more specifically focus on the dynamic aspect, we show the evolution of
enrollment rates over time in panel (a) of Fig. 7. This figure plots the share of individuals
enrolled in education in a specific year (through a fitted quadratic polynomial with
95% confidence intervals), relative to the year of approval. We note that the treatment
group has overall higher enrollment rates over time for general education. In panel (a)
of Fig. 8, we also present regression estimates based on equation (1) for the effect on
enrollment for 1,...,12 years after arrival, separately. It is evident from this figure that
standard errors are quite large when we consider the different years separately, but
the estimated coefficients show a pattern similar to the dynamic evolution plotted in
Fig. 7. Similarly, we also estimate the effect of the reform on the likelihood of being
classified as a student for 1,...,12 years after arrival and the results indicate that there
is an increase in this likelihood around the time when the treatment group was eligible
for permanent residency (i.e., after 7 years).35

To sum up, the positive coefficient estimates on the broad measure of enrollment
in education could be interpreted as an increased investment in human capital and
integration. However, as we have discussed here and emphasize in Sect. 5, this effect
is sensitive to specification and, while we consistently estimate a positive coefficient
β, the estimated effect varies in size and precision. Furthermore, these investments in
education appear to be too late to have a positive impact on labor-market outcomes
and integration relevant for improving access to permanent residency.

35 The results are available upon request.
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4.2 Labor-market outcomes

Labor-market outcomes are direct measures of attachment to the labor market. Here,
we study the effect on whether an individual was ever employed (including self-
employment) in Denmark. This measure is defined, and motivated, in the same way as
for enrollment, i.e., as a dummy equal to one for individuals that are ever employed or
self-employed during the 12 years following their initial approval of asylum. In addi-
tion to having a job (or being self-employed), earnings is another important measure
of labor-market attachment. We focus on labor earnings after three and seven years of
residency, which gives us a short- and a long-term measure of earnings.

First, based on our regression discontinuity estimations, the second panel in Table 2
reports our coefficient estimates for the effect of the reformon the share ever employed,
for the full sample and our four subgroups. Columns (1) and (2) show negative coeffi-
cient estimates of β around −0.04 (or −0.10 including covariates), but the estimated
coefficients are not significant at conventional levels. This is also the case for the
different subgroups based on gender and skill level. Panel (c) in Fig. 6 shows the
graphical representation of the estimated effect, and we observe a small downward
shift at the threshold. Turning to our measure of earnings, the coefficient estimates are
negative, but not significant at conventional levels, for the full sample. We do pick up
significant negative estimates for primarily females, in particular at the long horizon.
This is consistent with the positive effect on females’ enrollment in education. For
males, who were also not more likely to enroll in education, there is no significant
effect on any of the labor-market outcomes. Panels (c)–(d) in Fig. 6 show the graphical
presentation of these results. To sum up, for the full sample, all coefficients are nega-
tive but imprecisely estimated. The graphical evidence also reveals a small decrease,
but there are no indications of a sizeable and significant negative effect. While the
negative effects are imprecisely estimated, we find no evidence of a positive effect on
labor-market outcomes, contrary to the argument made by proponents of temporary
protection regimes.36

Second, we consider differences in means between the control and treatment group
(see Table 4). There are no significant differences between the two groups in terms
of the labor-market outcomes, but the treatment group has lower averages. As for
the education outcomes, these differences in average outcomes are in line with our
estimation results.We again turn to the dynamic development in Fig. 7, which confirms
this picture looking graphically at employment and earnings for each year, and in Fig. 8
wherewe estimate the coefficients for each of the different years after arrival. Although
the coefficient estimates are negative for each year, and, if anything, there are signs of
a more negative impact on earnings in later years, the standard errors are very large
and we generally cannot rule out a null effect.

To better understand potential mechanisms of the reform, we turn our attention to a
discussion of some additional outcomes where we can form hypotheses on the effects.
Specifically, we look at the highest skill level ever achieved in the labor market during
the years we observe (for more details on skill level see Online Appendix C) and the

36 For labor-market outcomes, using bias-corrected robust estimates the estimated effect is associated with
larger magnitudes and more precision.
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Fig. 9 (Heterogeneous) Earnings conditional on employment over time. Notes: The graphs show a quadratic
polynomial and 95% confidence intervals

number of times an individual changes workplaces. We view the highest skill level as
a measure of the quality of the job. One hypothesis is that individuals in our treatment
group accept lower-quality jobs in order to achieve and/or maintain a labor-market
attachment. As for the number of job changes, there could be both a positive and a
negative effect from the reform. For example, one hypothesis is that asylum holders
may be locked into lower-quality jobs that they get early on, because they need to
keep their labor-market attachment. This would tend to lower the job-changing rate.
We have studied the effects of the reform on these variables, but because of an even
smaller sample size (as we only observe these variables for individuals with some
labor-market attachment) we settle for a brief discussion on the results.37 We find no
difference in the number of times individuals change workplaces during the 12 years
we observe them in Denmark but they generally appear to do so at a decreasing rate
over time (which is consistent with a more stable labor-market attachment). For high-
skilled individuals, we note that the treatment group, on average, reach a lower skill
level in the labor market. This could be in line with our hypothesis and imply that the
high skilled accept jobs for which they are potentially over-qualified. Figure9looks
at the fitted quadratic polynomial over time for earnings conditional on employment
in the different subgroups (since the subgroups are small already before conditioning

37 The results are available upon request.
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on employment, we do not estimate regressions for this outcome variable). We note
that there is a divergence for the high-skilled individuals, with the control group
experiencing stronger earnings over time. Interestingly, although this is based purely
on a descriptive analysis, the divergence between the control and the treatment group
appears 3–5 years after approval for this subgroup. This is around the time when
individuals in the control group are eligible to apply for permanent residency status
and is in line with high-skilled individuals in the treatment group potentially accepting
jobs with lower earnings compared to the control group. This could be a sign of weaker
bargaining power of the individuals in the treatment group or that employers are more
reluctant to invest in individuals whose future in the country is more uncertain.

5 Sensitivity analysis

While our main result is that there is no positive effect on labor-market outcomes, we
turn to a sensitivity analysis to assess the robustness of our results. First, we discuss
potential attrition due to asylum holders leaving Denmark. Second, we investigate the
importance of calendar effects. Third, we consider standard tests for the validity of
the regression discontinuity approach.

5.1 Duration and permanent residency in Denmark

Weare interested in asylumholders’ duration andpermanent residency inDenmark, for
three reasons. First, a reduction in the share being granted permanent residency would
indicate that the policy worked as intended (i.e., making it harder to get permanent
residency). It also strengthens our argument that individuals would have expected a
change in the likelihood of getting permanent residency ex-ante. Second, individuals
may stay in Denmark without permanent residence permits by continuously applying
for temporary permits. However, the reform may have affected both the willingness
and ability to stay in the country. This is in itself an interesting outcome. Individuals
in the treatment group faced the risk of losing their residence status for a longer time
before they were eligible to apply for permanent residency. This could lead to more
individuals leaving Denmark, because their asylum claimwas no longer valid and they
did not qualify for residency based on labor-market attachment. In addition, asylum
holders may have left Denmark by choice, due to the change in regulations. Third, if
the fraction staying in Denmark changed, the results on other outcomes may be driven
by this selection rather than by behavioral responses among those staying in Denmark.

We ask whether the reform had an impact on the share of asylum holders that
were granted permanent residency. Estimation results in Table 3and Fig. 11 show a
significant reduction in the share being granted permanent residency within three and
seven years from the first approval of temporary residence. Unfortunately, we do not
have the data to determine whether this depends on a reduction of applications for
permanent residency or an increased rejection rate. In addition, we ask whether the
reform had an impact on whether asylum holders stayed in Denmark during the 12
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Table 4 Comparison of means for outcomes (bw 119 days)

(1) (2) t-value
Control Treatment

Enrollment 0.20 0.25 −1.64

(0.40) (0.43)

Enrollment university 0.06 0.07 −0.66

(0.24) (0.26)

Employed 0.59 0.58 0.31

(0.49) (0.49)

Earnings 3Y 65,981 64,789 0.13

(117,431) (112,718)

Earnings 7Y 105,557 95,384 0.78

(159,032) (145,023)

In Denmark 0.88 0.91 −0.98

(0.32) (0.29)

Permanent permit 3Y 0.32 0.04 9.08***

(0.47) (0.20)

Permanent permit 7Y 0.60 0.22 10.06***

(0.49) (0.41)

N 372 263

Values in parenthesis are (s.d.). Enrollment is a dummy variable equal to one if the individual at some
point is enrolled in general education. Enrollment university is the corresponding variable for university
education. Employed is a dummy equal to one if the individual was ever employed in Denmark. Earnings is
total annual labor earnings in DKK from employment and/or self-employment after three and seven years.
In Denmark, 2015 is a dummy equal to one if the individual is registered in Denmark in the year 2015. The
t-value reported is from a two-sample t-test assuming equal variances (the results are very similar assuming
unequal variances). ***p < 0.01, **p < 0.05, *p < 0.1
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Fig. 10 Duration in Denmark
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Fig. 11 Permanent residency in Denmark

years that we can observe them in the data.38 Estimation results in Table 3 show that
there is no significant discontinuity in the share that is still registered in Denmark in
2015, confirmed graphically in panel (a) of Fig. 10. This facilitates the interpretation
of our other results, as it is unlikely that any effects we find are driven by selection.39

5.2 Calendar effects

Our treatment group, by definition, arrives in Denmark later than the control group.
One potential concern is therefore that any observed effects depend on this difference
rather than on the reform itself. For example, if the state of the labor market differs
between the points in time when the control and the treatment group receive their

38 Unfortunately, for individuals who no longer appear in our data, we cannot distinguish between if they
left Denmark or have deceased.
39 In panel (b) of Fig. 10, we present regression discontinuity estimates of the share still in Denmark for
each individual year up until 12 years after application. These results confirm that there is no significant
difference in the share staying in Denmark. In Table A.1 in Online Appendix E, we also confirm that the
groups are still relatively well balanced in 2015.
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Fig. 12 Approval rates for lodged applications,November 2001–June 2002.Data source: StatisticsDenmark

asylum approvals.40 In 2002, asylum seekers were not allowed to work until their
applications were approved, but the distribution of approval dates for the treatment
and control groups is quite similar, suggesting that there are no substantial differences
in when our control and treatment groups are allowed to enter the labor market.41

Figure12 shows that there is no clear change in the approval rate during over time
period of interest. Because the approval dates of the two groups look rather similar,
it is possible that the processing times instead differ. We note that the control group
had somewhat longer processing times, implying that these individuals spent more
time in the asylum center awaiting their decision. This could be of relevance, if we
believe that the time in processing matters. This may be the case for example because
of discouragement from a lack of meaningful activities or because a longer time spent
in Denmark gave the control group an advantage before entering the labor market.
The differences are, however, not so large that we believe they are likely to impact our
results.42 Furthermore, Fig. 4 shows that there is no discontinuity in the processing
time at the cutoff.

The design of the reform rules out that individuals could self-select into the treat-
ment or the control group. But the appointment of a new government, on November
27, 2001, was, however, clearly associated with stricter immigration policies to come.
Discussions of these policies started formally in January–February 2002, and there
was media coverage on the intentions to implement measures aimed at reducing immi-
gration. This means that immigrants could have been aware of the intention to reform
Danish asylum policies, even if they would not have been able to foresee the exact
timing of the reform.

40 Another concern could be if we think that asylum seekers arriving between November and February
are inherently different compared to asylum seekers arriving in the spring. We can control for poten-
tial differences in observed characteristics but are not able to control for differences in unobserved
characteristics.
41 Descriptive graphs are available upon request.
42 Descriptive graphs are available upon request.
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Table 5 Placebo test: Education and labor-market outcomes

Outcome Left of the cutoff Right of the cutoff
(1) (2) (3) (4)

Enrollment 0.205 0.298* −0.053 −0.069

(0.164) (0.171) (0.235) (0.205)

Enrollment university 0.050 0.075 0.016 −0.027

(0.111) (0.102) (0.016) (0.110)

Employed −0.224 −0.042 0.267 0.874*

(0.198) (0.167) (0.373) (0.451)

Earnings 3Y −10,161 5619 100,000* 100,000

(75,963) (69,215) (60,382) (79,538)

Earnings 7Y 39,246 −3016 150,000 59,236

(87,138) (64,285) (95,653) (87,237)

Covariates No Yes No Yes

Regressions are estimated for the full sample using a polynomial of order 1 and a uniform kernel. We split
the sample into two halves at the cutoff. Then, we run the regression on each sample using the median
as the cutoff. Covariates include age, gender, partner, number of children, education level (all measured
at application), and dummies for the most common nationalities (Afghanistan, Former Yugoslavia, Iraq,
and Somalia). Enrollment is a dummy variable equal to one if the individual at some point is enrolled in
general education. Enrollment university is the corresponding variable for university education. Employed
is a dummy equal to one if the individual was ever employed in Denmark. Earnings is total annual labor
earnings in DKK from employment and/or self-employment after three and seven years. ***p < 0.01,
**p < 0.05, *p < 0.1

5.3 Validity of the regression discontinuity approach

5.3.1 Placebo tests

Astandard test in this type of design is to test for placebo effects by estimating the same
model, but varying the location of the cutoff. Discontinuities at other cutoff points may
suggest that any estimated discontinuities at the real cutoff are not due to the reform.We
split the main sample into the control and treatment group separately. Then, following
Imbens and Lemieux (2008), we test for discontinuities in our outcome variables at the
median date of application in each of the two groups. The advantage of splitting the
sample into the control and treatment group is thatwe avoidfitting a regression function
over a point where we expect a discontinuity to occur.We could test for discontinuities
at other points within each of these sub-samples, but using the median gives us more
power to detect potential discontinuities. As we have emphasized, we face a problem
of a small sample size already in the main estimation and, thus, we use this strategy
to maximize the number of observations used. Table 5presents the results from this
placebo analysis. For most variables, we do not find any significant discontinuities at
the placebo cutoff.However, for enrollment and employment,we estimate amarginally
significant (at the 10% level) discontinuity when covariates are included. For earnings
after three years, we estimate amarginally significant discontinuity without covariates.
However, including controls this is no longer the case. Given the narrow bandwidth,
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we have to implement for this test and the, even, lower number of observations we
end up with in each group, it is not surprising that we detect one discontinuity as we
are not able to estimate the time trend and control function as well.

5.3.2 Choice of bandwidth

Given that the placebo test detected one discontinuity at other values of the running
variable than the true cutoff point, we want to assess the robustness of our results in
greater detail. More specifically, we carefully investigate the sensitivity to changes in
the bandwidth. Ourmain results, presented in Table 2, are estimated using a bandwidth
of 119 days around the cutoff point. We cannot extend the bandwidth further without
including individuals in the treatment group that were also subject to, for example,
the change in benefit levels.43 For this reason, our sensitivity analysis is restricted to
analyzing the effects when decreasing the bandwidth. For both predetermined char-
acteristics and outcome variables, we present coefficients and confidence intervals
from estimating the regression discontinuity equation using bandwidths starting at 21
days and then increasing the bandwidth by two days at a time until reaching 119 days
(our benchmark bandwidth). Figures13 and 14 present the results from this analy-
sis for predetermined characteristics. Even at smaller bandwidths, the coefficients are
in general not significantly different from zero. Still, the coefficients become much
more stable at broader bandwidths (and the confidence interval smaller). This analy-
sis corroborates our choice of using a bandwidth of 119 days. Figure15 presents the
same type of analysis for our outcome variables and confirms our interpretation of the
results. At broader bandwidths, the coefficients in general become more stable.
Many papers that use the regression discontinuity approach use optimal bandwidth
selection, a data-driven approach to select how many observations on each side of the
cutoff should be used in the estimation. Because we aim to maximize the number of
observations used, we have chosen to instead use the broadest bandwidth possible to
isolate the effect of this reform, i.e., use as many observations as possible without
including individuals that were also subject to other components of the 2002 reform.
This gives us the bandwidth of 119 days. However, we also estimate our main regres-
sion specifications using the optimal bandwidth. The results are available in Table A.3
in Online Appendix E. Using the optimal bandwidth selection, about 100 observations
are used in the estimations compared to the sample size of 635 when using the 119
days bandwidth. In general, coefficients estimated with the optimal bandwidth are in
line with, or larger in magnitude, than our preferred specification but standard errors
are large. For enrollment in education, standard errors are about twice as high and the
coefficient estimates, while of the samemagnitude as in the main specification, are not
significant. It should be noted that standard errors are generally substantially larger
using this bandwidth. For labor-market outcomes, the estimates are more negative and
significant to a higher degree compared to our results in Sect. 4. In light of the low
number of observations used in these estimations, the 119-day bandwidth remains our
preferred choice.

43 As discussed in Sect. 3, increasing the bandwidth further—at the expense of clean identification—does
also not improve balance between the treatment and control groups.
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Fig. 13 Predetermined characteristics, RD coefficients by bandwidth

5.3.3 Assumptions on the regression specification

We also estimate all our main specifications using a quadratic polynomial, rather than
the linear function for h(·) of Sect. 4. The main reason to include higher-order polyno-
mials is to capture nonlinearities in the underlying data. However, in our case, using a
higher-order polynomial often appears to lead to overfitting and, thus, overestimation
of the effect. Using the linear specification is therefore the more conservative choice
for most outcomes. However, again, the results for enrollment (general education) are
sensitive to the inclusion of a second-order polynomial. The estimated effect is smaller
in magnitude and imprecisely estimated. Thus, we reiterate the need to be careful in
the interpretation of our results for education outcomes.
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Fig. 14 Country of origin, RD coefficients by bandwidth
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Fig. 15 Education and labor-market outcomes, RD coefficients by bandwidth

The benchmark estimations employ a uniform kernel, but we have estimated all the
specifications with the full sample using a triangular kernel as well. Themotivation for
using a triangular kernel is that it gives more weight to observations close to the cutoff,
but given the low number of observations in our sample, the uniform kernel remains
our preferred choice. In general, the coefficients using a triangular kernel are in line
with, or even larger in magnitude than, our preferred specification. For enrollment, the
effect is slightly weaker compared to our benchmark specification.44

44 Results are available upon request.
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6 Conclusion

We study the effects of lowering the ex-ante probability of receiving permanent resi-
dency status on refugees’ outcomes.We exploit aDanish reform in 2002 that prolonged
the time period that a refugee was required to have been a legal resident before being
eligible to apply for a permanent residence permit. While the results from our causal
estimation are subject to uncertainty, together with our descriptive analysis we find
no evidence that the reform improved labor-market integration. Our findings are also
in line with an increased enrollment in education in the treatment group. However,
we want to be cautious about the interpretation of these results as they are sensitive
to regression specifications. We further find that the reform had a significant negative
impact on the share receiving permanent residency permits, but it did not impact the
share of asylum seekers that actually stayed in Denmark. To sum up, while propo-
nents of more stringent residency requirements argue that such policies will improve
labor-market integration, we do not find any evidence that this is true for the reform
that we study. In particular, if stricter requirements had a strong positive impact, we
should be able to detect this also with a small sample size.

We emphasize some limitations of our study that highlight the need for further
research. While the reform studied in this paper is theoretically ideal for studying the
effect of prolonged temporary status, the setting also offers some notable challenges,
in particular because of a small sample size. Furthermore, the external validity of
our results, as in any study of a specific reform, depends on the institutional setting.
The composition of refugees is clearly time dependent and depends on many things
outside the control of the policy maker. Temporary protection schemes may also be
designed in many different ways, making them more or less comparable to the reform
we are studying in this paper. Therefore, it is important to compare our results to the
findings of future studies of temporary permits studied in other settings. Comparing
our findings to some recent empirical papers, we highlight the difference between
policy changes that apply to specific groups of refugees, due to the situation in their
home country, versus policy changes aimed at generally limiting access to permanent
residency or incentivizing investments to promote labor-market attachment, but also
the difference between different institutional contexts and points in time. Finally,
we focus on a specific set of outcomes that we argue are particularly relevant for
the integration of refugees, but have abstracted from many others. How to design
policies to successfully promote and incentivize labor-market attachment for different
groups of refugees remains an important and crucial question. Furthermore, exploring
other outcomes and assessing potential mechanisms at work, such as the determinants
of investment in different types of education and the timing of these investments,
remain interesting tasks for future research. For example, the role of intra-household
relationships may be important in order to understand heterogeneous responses of
females and males, as well as the timing of investments in education.
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