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Abstract
We offer causal evidence of higher returns to experience in big cities.
Exploiting a natural experiment that settled refugees across labor markets in Denmark between 1986 and 1998, we find that refugees initially
earn similar wages across locations. However, those placed in Copenhagen exhibit 35% faster wage growth with each additional year of
experience. Faster sorting of workers towards the type of establishments, occupations, and industries typically found in cities accounts
for the vast majority of this urban wage growth premium.
⇤ We

are indebted to Giuseppe Moscarini and Rune Vejlin for their continued guidance
and support with this project. For early readings and comments, we are grateful to Gilles
Duranton, Costas Meghir, Peter Schott, and Linh Tô. We also thank Costas Arkolakis,
George Borjas, Anna Piil Damm, Ed Glaeser, Anja Grujovic, Philipp Kircher, Samuel Kortum, Thibaut Lamadon, Dávid Nagy, Michael Peters, Stephen Redding, Esteban RossiHansberg, Sharon Traiberman, Fabrizio Zilibotti, and the audience at the NBER Urban SI
2018 for helpful comments. We also thank the editor Stuart Rosenthal and two anonymous
refeeres whose comments improved the paper. We gratefully acknowledge financial support from the Cowles Foundation, the MacMillan Center at Yale University, and the Dale
T. Mortensen Centre at Aarhus University.
† University of California, San Diego, Economics; Email: fpe@ucsd.edu
‡ Ministry of Finance of Denmark, E-mail: mhejlesen@econ.au.dk
§ Columbia University; Email: caw2226@columbia.edu

1. I NTRODUCTION
Across countries, average wages are higher in big cities compared to more
rural areas, even after controlling for worker level observables. The resulting question of whether bigger cities make workers more productive
or whether more productive workers choose to live in bigger cities has occupied economists for a long time.1
Leading empirical research on this topic uses worker fixed effects to control
for sorting on unobserved ability across locations (Glaeser and Mare (2001);
D’Costa and Overman (2014); De La Roca and Puga (2017); Combes, Duranton, and Gobillon (2008)). An important limitation of this approach is that
identification relies on individuals who migrate across locations. Selection
into moving hence induces a potential source of bias in the resulting estimates, which would also confound any subsequent investigation into the
determinants of the city wage premium.
In contrast, this paper uses a natural experiment in Denmark to isolate
the causal effect of placement into a big city on workers’ lifetime wages
and earnings for a particular population and investigates the underlying
mechanisms. Between 1986 and 1998, the Danish government assigned
80,000 newly arriving refugees to municipalities across Denmark, without
regard to a refugee’s labor market-relevant characteristics.2 Since refugees
1 While

spatial equilibrium requires higher wages in big cities to compensate for higher
local prices (c.f. Rosen (1979); Roback (1982); Allen and Arkolakis (2014); Redding (2016)),
there must be productive advantages in big cities that allow local firms to pay higher wages
in the first place (see Glaeser and Mare (2001)). If not, firms producing tradable goods
or services would relocate to save on wages. These advantages can stem either from a
more talented pool of labor or features of big cities beyond the worker types they attract.
See Ahlfeldt and Pietrostefani (2019) for a recent survey of the empirical literature on the
economics of density, and Rosenthal and Strange (2004) and Duranton and Puga (2004) for
earlier reviews.
2 Other papers in economics have used the exogenous variation associated with the
Nordic refugee dispersal policies. Edin et al. (2003) exploits a similar policy in Sweden,
while Damm and Dustmann (2014) and Dustmann et al. (2019) use the same natural experiment as we do; they all investigate research questions unrelated to ours.

1

did not choose their location, this natural experiment provides a unique
setting to understand the effect of working in big cities on labor market
outcomes. For our baseline analysis, we divide Denmark’s economy into
Copenhagen, the country’s capital and only big city, and the union of all remaining small cities and towns. We exploit the quasi-random assignment of
refugees across these two zones and examine how labor market outcomes
differed between the two groups, both initially and over time.
We first document the treatment effects of assignment to Copenhagen on lifetime wage and earnings paths. In contrast with previous studies, we find
that refugees initially earn similar hourly wages across areas. However, individuals settled in Copenhagen see their wages and earnings grow around
35% faster with every additional year of experience relative to those settled
outside Copenhagen. This treatment effect is substantial and comparable
in magnitude to the return to an additional two years of education over a
working life.
We then discuss the extent to which this treatment effect reflects the true
differences in the return to experience between Copenhagen and elsewhere,
given that some refugees migrate in the years after assignment. We derive
tight bounds on the return to big city experience by comparing refugees
who never migrate to those who do. Our estimates imply a difference in the
urban wage premium of 17 percentage points between individuals with 0
years of big city experience compared to those with 20. These estimates of
the return to big city experience are similar to those reported in the seminal
work by Glaeser and Mare (2001). These authors find a 13 percentage point
increase in the urban wage premium between individuals with 0 to 5 years
experience and those with 21 to 25 years of experience in regressions with
and without person fixed effects.
Next, we investigate the mechanisms underlying the return to big city experience. Of course, city size itself can only affect wage growth through its
correlation with various labor market characteristics, which in turn affect
2

labor market outcomes. We draw on an administrative matched employeremployee data set with detailed information on the universe of workers
and establishments in Denmark. We use this information to decompose the
big city wage growth premium into contributions from three observable job
characteristics: firm type, occupation, and industry. We find that differential
sorting towards high-wage, service establishments, occupations, and industries typically found in cities explains the majority of the return to big city
experience. Over time, a refugee assigned to Copenhagen is increasingly
likely to work at more productive firms and in more skill-intensive occupations and industries than one settled outside Copenhagen. Most previous
studies have not taken a stand on the contribution of firm characteristics to
the urban wage premium.3 Moreover, we show that several other mechanisms, including separate wage trends between locations, the effects of ethnic enclaves, and regional variation in educational take-up, do not appear
to explain our findings.
Recent calls for more causal inference in urban economics (Baum-Snow and
Ferreira, 2015) have highlighted the need for well-identified estimates of
the impact of cities on workers. Such inference often requires tradeoffs between the ability to recover parameters of interest and the setting’s generality. While our setting is a particular one, we uncover mechanisms behind
the differential return to experience across cities that appear general. In particular, the greater presence of highly productive establishments, high-skill
occupations, and service industries is likely to steepen the earnings paths
of workers in cities around the world. Furthermore, taken at face value,
the similarity of our estimates to Glaeser and Mare (2001) would imply that
fixed effect regressions recover estimates not too far from the actual causal
3 See,

for example, Wheeler (2006), Gould (2007), Baum-Snow and Pavan (2012), Papageorgiou (2017), De la Roca et al. (2014), and Grujovic (2018). Notable exceptions are
Combes et al. (2012), Mion and Naticchioni (2009), and Dauth et al. (2018). For papers that
highlight the importance of city industry structure in explaining the urban wage premium
see Davis and Dingel (2020), Baum-Snow and Pavan (2013), and Kok (2014).
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return.4
Overall, our study confirms that there is a causal urban wage premium and
that it arises dynamically, something never previously documented in the
literature. Furthermore, we show that this causal benefit works primarily
through sorting into different observable types of firms, industries, and occupations across locations. As a result, future research on the wage benefits
cities bestow should focus on the determinants of the observable industrial
structure of big cities.

2. B ACKGROUND , D ATA , AND S AMPLE
S ELECTION
In this section, we describe the Danish refugee dispersal policy. We also
discuss the sample construction, introduce the map of Danish local labor
markets, and show that refugees do not move much after assignment to
a location. Our description of the policy draws on Damm and Dustmann
(2014), who provide substantially more detail. We also follow their sample
construction precisely as outlined in their published work.

2.1

The Danish Refugee Dispersal Policy

Before 1986, refugees arriving in Denmark chose their municipalities of residence freely. As a result, a few municipalities played host to a majority of
refugees. To ensure all localities shared in integrating refugees, the Danish
government, through the Danish Refugee Council, initiated a refugee dispersal policy in 1986. The program’s explicit goal was to distribute refugees
across municipalities in proportion to the local population.5 Between 1986
4 This

could be read to imply that selection into migration is limited.
also thank Bente Bondebjerg from Dansk Flygtningehjælp, who helped run the
dispersal program and provided further details on its execution in a phone conversation.
5 We
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and 1998, 76,673 immigrants were granted refugee status (Statistics Denmark 1992, 1997, 2000) and assigned to municipalities.6
Under the policy, arriving refugees lived in Red Cross reception centers located across Denmark until receiving asylum. With asylum granted, refugees
faced no further legal impediments to labor market participation. Within
ten days of the asylum decision, refugees were assigned temporary housing
in Denmark’s 15 counties.7 Each county assigned the refugees to a municipality within the county and helped them find permanent housing. When
assigning refugees to a municipality, the council’s local office had access
only to the birth date, marital status, number of children, and nationality.8
Conditional on this information, the assignment was random. Importantly,
the council did not have information on years of schooling or family income
and did not meet refugees.
Reassignment requests were only allowed after refugees had first moved
to the initially assigned municipality. Importantly, our research design relies only on the randomness of the initial assignment. Once settled in the
assigned municipality, refugees received social assistance and Danish language courses for 18 months. Although the council urged refugees to stay
in the assigned municipality during the entire introductory period, there
6 Other

notable papers in the exogenous placement literature are Aslund et al. (2009),
Shoag and Carollo (2020), Peters (2019), Chetty et al. (2016), Beaman (2011), Edin et al.
(2003), Gould et al. (2004), and Imberman et al. (2012). Important papers that use quasiexperimental variation to learn about the strength and nature of agglomeration benefits
more generally are Greenstone et al. (2010), Redding and Sturm (2008), Ahlfeldt et al.
(2015), Patrick (2016), and Heblich et al. (2018).
7 Damm and Dustmann (2014) perform extensive balancing tests of individual characteristics, such as education, across municipalities. They conclude: "Based on these tests,
and the way the policy was implemented, we believe that the allocation of refugees to
municipalities was quasi-random, conditional on the characteristics known to the council
at assignment.” Since their assignment regions are sub-units of the two geographic units
(Copenhagen versus Non-Copenhagen) we consider below, this implies random assignment across our units of analysis, conditional on the characteristics known to the council
at assignment.
8 The council tended to assign families with a large number of children to less populated
municipalities with higher availability of family homes.
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F IGURE 1: C OMMUTING Z ONES IN D ENMARK

Notes: This figure shows 23 commuting zones (black lines) constructed by the authors
using commuting flows of all Danish workers between the 271 municipalities in Denmark
in 1986 (light grey lines) following the methodology outlined in Tolbert and Sizer (1996).
The Copenhagen assignment area appears in red; the non-Copenhagen assignment area in
blue. The box in the top-right corner contains the Bornholm commuting zone, an island off
Denmark’s eastern shore.

were no relocation restrictions.
Our empirical strategy exploits the initial quasi-random assignment in two
steps. First, we document the treatment effect of initial assignment to a
big city on lifetime wage growth. Second, we use the initial assignment’s
persistence to explore the extent to which we can interpret our results as the
causal return to big city experience.
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2.2

Data Description and Sample Selection

Our analysis uses administrative data provided by Statistics Denmark. Our
core data set is a matched employer-employee panel covering the entire
Danish population from 1986 to 2012, including all refugees from the time of
being granted asylum. The data set includes detailed labor market information for each individual and year: average hourly wages, total labor earnings, 4-digit occupation codes, and the current municipality of residence
and work.9 For employing establishments, it contains industry identifiers,
employment counts, and total payroll. We enrich the matched data set with
other administrative data records on gender, age, years of education, family
information on spouses, and the number and age of children in a household. For refugees, the data additionally contain the country of origin and
the year of arrival. The Online Appendix provides details on the data and
variables used.
Following previous papers exploiting the same natural experiment (Damm
and Dustmann, 2014), we restrict our sample to men between the ages of
19 and 55, arriving from Lebanon, Iran, Iraq, Somalia, Sri Lanka, Vietnam,
Afghanistan, and Ethiopia between 1986 and 1998. Since family reunified
immigrants were not subject to the dispersal policy unless they immigrated
shortly after their spouse, we exclude spouses of refugees who immigrated
to Denmark more than 12 months later.
Table 1 shows characteristics for both refugees and natives. On average,
refugees are younger than Danes, have fewer children, and are less likely to
be married. For refugees, the source of education information is a survey
conducted upon arrival; for 19% of refugees in our sample, education infor9 Annual

hours worked are estimated using information on mandatory pension contributions. This is then used to construct a measure of hourly wages, potentially introducing
a source of measurement error. Lund and Vejlin (2015) improve upon Statistics Denmark’s
estimated annual hours measure for the years 1980-2007, primarily by using additional information on time spent in sickness and leave. All results in this paper are robust to using
this improved hourly wage measure.
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mation is missing. In the Appendix, we confirm that years of schooling do
not differ in an economically meaningful way across initial assignment regions after controlling for the information available to the council. We also
compare other outcomes across assignment regions, e.g., employment rates
by years in Denmark, of which we offer further discussion below.
Our final sample includes 20,493 male refugees subject to the policy.

2.3

Local Labor Markets in Denmark

At the end of our sample period, in 2012, Denmark had a total of 5.6 million
inhabitants. Its capital city, Copenhagen, housed 2 million of them in its
broader metropolitan area. The remaining 3.6 million people live in three
second-tier cities (Aarhus, Aalborg, and Odense), smaller towns, and rural
areas. The second-tier cities are an order of magnitude smaller than Copenhagen; Aarhus, the largest, contains around 250,000 people.
We use commuting flows of all Danish workers between Denmark’s 271
municipalities in 1986 and a hierarchical clustering algorithm to construct
23 Danish commuting zones.10 Figure 1 shows the resulting local labor markets.
Our analysis divides the economy into two locations: the Copenhagen commuting zone and everywhere else. We refer to the Copenhagen commuting
zone as Copenhagen or big city, and the remaining commuting zones as
non-Copenhagen or elsewhere.11
As described above, the policy assigned refugees to municipalities. Quasirandom across these smaller units (as shown in Damm and Dustmann (2014)),
10 Many

papers in the economics literature use the commuting zones for the U.S. labor
market constructed by Tolbert and Sizer (1996) (e.g., Autor and Dorn (2013)). We use the
Tolbert and Sizer (1996) method to construct commuting zones for Denmark.
11 In the Online Appendix, we show the commuting zones that result from using commuting flows in 1980 and 2000. All results in the paper are robust to the choice of commuting zone delineation.
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9

7.43

17%

12 years of education

More than 12 years of education

20,493

20%

34%

27%

19%

28%

7.27

3.46

0.54

28.24

All

5,530

23%

34%

23%

19%

28%

7.20

3.63

0.47

28.67

14,963

19%

34%

28%

19%

28%

7.30

3.40

0.57

28.08

Copenhagen Non-Copenhagen

Refugees

Notes: The sample underlying the descriptive statistics of natives is a cross-section of all Danish men aged between 19 and 55 who
were either employed or unemployed in 1990. The sample underlying the descriptive statistics of refugees includes all refugees from
the full sample whose construction is outlined in Section 2.2 of the main text. The geographic delineations of the two assignment
regions, Copenhagen and Non-Copenhagen, correspond to the those constructed in Section 2.3.

1,335,545

50%

10 years of education

Observations

0%
31%

Missing education

47%

Married

Fraction

10.01

Age of youngest child

Age of oldest child

0.68

36.72

Number of children

Age

Mean

1990 Cross-section

Natives

TABLE 1: D ESCRIPTIVE S TATISTICS FOR N ATIVES AND R EFUGEES

F IGURE 2: P ERSISTENCE OF THE I NITIAL
A SSIGNMENT

Fraction Never Moved

1

Copenhagen

.8

Non−Copenhagen

.6

.4

.2

0
0

3

6

9

12

15

Years in Denmark

Notes: The sample underlying this figure includes men between the ages of 19 and 55 who
arrived from Lebanon, Iran, Iraq, Somalia, Sri Lanka, Vietnam, Afghanistan, and Ethiopia
between 1986 and 1998. The figure shows the fraction of refugees who have never changed
assignment region (Copenhagen and non-Copenhagen) out of all refugees assigned to a
given region, for various years since arrival in Denmark. “Years in Denmark” are the number of years since being granted asylum. The definition of the two assignment regions,
Copenhagen and non-Copenhagen, corresponds to the regions constructed in Section 2.3.

implies quasi-random assignment at the level of our two regions of analysis
which nest municipalities. We conduct a balancing test for education across
our two assignment regions in the Appendix.

2.4

Persistence of Initial Assignment

Refugees are free to move after the initial assignment to a region. However, to understand the causal effect of working in Copenhagen on refugees’
wages, persistence in the initial assignment is essential. In Figure 2, we
show the fraction of refugees who have never moved from their assigned
commuting zone by years since arrival in Denmark. Even 15 years after the
assignment, 78% have never left their assigned regions. We discuss the im10

plications of this persistence for interpreting the treatment effects in Section
3.2.12

3. T HE R ETURN TO B IG C ITY E XPERIENCE
In this section, we divide our sample by initial assignment region and compare the wage-experience and labor supply of the two groups following the
assignment. We also discuss the interpretation of the “Copenhagen treatment effect” on wages as the return to big city experience.

3.1

The Treatment Effect of the Initial Assignment

In a simple log-linear setting, wage-experience profiles can differ in two
ways as a function of initial assignment: intercept and slope. Refugees in
one area could earn uniformly higher wages, or see their wages grow faster
with experience. We refer to differences in intercept as the static treatment
effect and differences in slopes as the dynamic treatment effect. These effects condition only on the initially assigned and not the current location
of a refugee. As a result, they are specific to our context and conceptually
distinct from the static and dynamic effects of cities in the literature (e.g.,
Glaeser and Mare (2001)). We explore their interpretation as the return to big
city experience in the next subsection.
The only assumption needed to recover the treatment effect of assignment
on wages and earnings is random initial assignment conditional on assignment controls. We explore the channels underlying the treatment effects,
including effects on the extensive margin of labor supply, in a second step,
below.
12 In

the Online Appendix, we show the fraction of stayers among refugees of different
education levels. Refugees are less likely to leave Copenhagen, regardless of education
level. However, refugees with at least a high school diploma are more likely to move to
Copenhagen than those with less education.
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To document the treatment effects, we estimate the following equation:
(1)

wit = b 1 Eit + b 2 Cphi + b 3 (Cphi ⇥ Eit ) + f0 Xit + eit .

wit is either the log hourly wage or log yearly earnings in Danish Kroner,
deflated by an index of Danish nominal wage growth.13 Eit is the number
of years in which worker i has undertaken paid employment in Denmark
prior to year t. Cphi is an indicator variable that takes a value of 1 if the
refugee is initially assigned to Copenhagen and 0 otherwise. Xit is a vector
of controls that include cohort fixed effects, nationality fixed effects, and the
variables relevant to the assignment of refugees (henceforth “assignment
controls”).14
We report the results for hourly wages in column 1 of Table 2. There is no
significant difference in initial wages across assignment regions. However,
each additional year of experience earns refugees assigned to Copenhagen
an additional 0.81 percentage point wage increase over and above the return
to experience of refugees assigned elsewhere.
In column 2, we report the results for refugees who had at least a high
school diploma upon arrival in Denmark (the “High Education” sample
henceforth). In column 3, we do the same for refugees with less than a high
school diploma, or missing education information (the “Low Education”
sample henceforth). The differential slope for wages is very similar across
13 To construct an index of nominal wage growth, we use the entire population of native
workers and apply our sample selection criteria from Section 2.2. We compute average
hourly wages in each year relative to 1986. We use this index to deflate mean hourly wages
and earnings for refugees. The results are quantitatively very similar when controlling for
aggregate trends using year fixed effects.
14 The ‘treatment effect of the initial assignment’ which we estimate corresponds to an
intention to treat (ITT) estimate in the RCT literature. The treatment-on-the-treated (TOT)
effects are less well-defined in our setting: the treatment is assignment to Copenhagen,
but workers may leave Copenhagen after different amounts of time. Below we present
estimates of ‘treatment effect of the initial assignment’ among a group of workers who
never move – those estimates correspond to a TOT estimate for the group of “maximially”
treated workers.
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subgroups, and there are no significant differences in initial wages across
assignment regions for any of them. Importantly, our findings are not the
result of differential aggregate wage trends across assignment regions. In
Figure A.1, we show average hourly wages earned by all working Danes,
from 1986 to 2010 in Copenhagen and elsewhere. Wage levels between the
two regions did not diverge systematically over our period of study.15
In the right-hand panel of Table 2, we repeat these regressions with log earnings as the dependent variable. Earnings are initially lower in the city for
both of our sub-populations. However, the estimated coefficient on experience implies that big city earnings catch up after about 3.5 years, and then
overtake. Appendix 5 helps reconcile our findings on hourly wages and
earnings. There we show that yearly hours worked are initially lower in
Copenhagen but increase faster with experience.16
Wages and earnings are only observable for individuals who work. Differential selection into work across assignment regions could be a driver of the
dynamic treatment effect on wages and earnings.
Table 3 shows the treatment effect on the extensive margin of labor force
participation. As our measure of participation, we construct a dummy that
takes the value 1 if a worker never worked and 0 otherwise. We then regress
this dummy on an indicator for assignment to Copenhagen, and the assignment controls from specification (1). We run the regression separately for
those with high education in Column 1, and those with low education in
Column 2. The effect of assignment to a city on labor force participation differs markedly across education groups. For those with high education, as15 These aggregate wage trends across regions are consistent with differential returns to
experience in Copenhagen. Simple models of life-cycle earnings with overlapping generations can exhibit differential wage-experience slopes for individuals across locations and a
stable aggregate urban wage premium as new cohorts replace old ones.
16 In the abstract and the introduction, we state that the wages of refugees placed in
Copenhagen grew about 35% faster with each year of experience relative to their peers
assigned elsewhere. To obtain this number, we divide the coefficient on the interaction of
experience and initial assignment to Copenhagen by the coefficient on years of experience
in Table 2.
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Yes
Yes
0.056
97,402

Cohort FE

R-squared

Observations

57,994

0.061

Yes

Yes

Yes

39,408

0.053

Yes

Yes

Yes

0.814⇤⇤⇤
(0.135)

-0.837
(1.338)

1.862⇤⇤⇤
(0.132)

107,297

0.157

Yes

Yes

Yes

63,870

0.159

Yes

Yes

Yes

1.842⇤⇤⇤
(0.332)

-5.519⇤⇤
(1.889)

-7.234⇤⇤⇤
(1.802)
2.116⇤⇤⇤
(0.304)

7.754⇤⇤⇤
(0.339)

43,427

0.157

Yes

Yes

Yes

2.604⇤⇤⇤
(0.311)

-10.26⇤⇤⇤
(2.349)

7.314⇤⇤⇤
(0.313)

High
Low
Education Education

7.659⇤⇤⇤
(0.301)

Full

Log Earnings ⇥100

Notes: The sample underlying this table includes men between the ages of 19 and 55 who arrived in Denmark from Lebanon, Iran,
Iraq, Somalia, Sri Lanka, Vietnam, Afghanistan, and Ethiopia between 1986 and 1998. The definition of the two assignment regions,
Copenhagen and non-Copenhagen, corresponds to the regions constructed in Section 2.3. The table shows the estimated parameters
of equation (1). The dependent variables in all columns are scaled by a factor of 100 for ease of interpretation. Columns 1 and 4
use the full sample, columns 2 and 5 the subset of refugees with at least a high school diploma, and columns 3 and 6 the subset
of refugees with less than a high school diploma and individuals with missing education status. Assignment controls are age at
arrival, number of children at arrival, and marital status at arrival. Cohort fixed effects control for year of arrival in Denmark.
Standard errors are robust, clustered at the level of initial commuting zone, and stated in parentheses. *** indicates significance at
the 1 percent level, ** indicates significance at the 5 percent level, * indicates significance at the 10 percent level.

Yes

Nationality FE

0.735⇤⇤⇤
(0.165)

0.808⇤⇤⇤
(0.149)

Years of Experience ⇥
Initial Assignment to Copenhagen

Assignment Controls

0.789
(0.894)

0.0338
(0.996)

Initial Assignment to Copenhagen

2.314⇤⇤⇤
(0.164)

High
Low
Education Education

2.177⇤⇤⇤
(0.144)

Full

Years of Experience

Sample

Log Hourly Wage ⇥ 100

TABLE 2: T HE R ETURN TO B IG C ITY E XPERIENCE

TABLE 3: L ABOR F ORCE PARTICIPATION

Indicator for Never Employed
Sample
Initial Assignment to Copenhagen

High
Education

Low
Education

0.00200
(0.00810)

0.0367⇤⇤⇤
(0.00886)

Assignment Controls

Yes

Yes

Nationality FE

Yes

Yes

Cohort FE

Yes

Yes

R-squared

0.145

0.177

Observations

11,129

9,432

Notes: The sample underlying this table includes men between the ages of 19 and 55 who
arrived in Denmark from Lebanon, Iran, Iraq, Somalia, Sri Lanka, Vietnam, Afghanistan,
and Ethiopia between 1986 and 1998. The definition of the two assignment regions, Copenhagen and non-Copenhagen, corresponds to the regions constructed in Section 2.3. The
dependent variable is an indicator taking a value of 1 if the individual never took up paid
employment between 1986-2012. Column 1 uses the subsample of all refugees with at least
a high school diploma and Column 2 the subsample with less than a high school diploma
and those with missing information on years of education. Robust standard errors clustered at the level of the initial commuting zone. Standard errors in parentheses. *** indicates significance at the 1 percent level, ** indicates significance at the 5 percent level, *
indicates significance at the 10 percent level.

signment to Copenhagen did not significantly affect participation; for those
without, it raised the chance of never working by almost 4%.17
The treatment induced selection into the labor force in the Low Education
sample could reflect that those with little formal education find it particularly challenging to join the labor force in the city compared to elsewhere
and that those who do join are more able than those who do not. For the re17 Table A.3 in the Appendix shows the treatment effect on labor supply conditional on
working at least one year in our sample (“the extensive margin of labor supply”). For
this group, we regress an indicator for current employment on a full set of dummies for
years spent in Denmark and the assignment controls. For all workers, in both assignment
groups, employment rates rise steadily throughout our sample period.
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mainder of the paper, we focus on those with high education, who comprise
55% of our baseline sample. For these workers, we can rule out selection
into the labor force as a driver of the dynamic treatment effect.
Our research design hinges on comparing only two areas, Copenhagen and
Non-Copenhagen in the baseline. Different from more conventional designs, our specification does not produce an elasticity of wage growth with
respect to city size. However, we can nevertheless use our research design
to demonstrate that the return to big city experience is monotonic in city
size by modifying the treatment and control groups.
In Table 4, we drop the refugees assigned to Copenhagen from the analysis, instead comparing those assigned to one of the commuting zones containing the three second-tier cities of Aarhus, Aalborg, or Odense, to those
assigned to any of the remaining Danish commuting zones. The dynamic
premium is smaller but positive according with intuition. Similarly, when
we drop refugees assigned to second-tier cities from the sample and compare workers assigned to Copenhagen to those assigned to even smaller
cities, we find an even more substantial dynamic treatment effect. We report those results in the Online Appendix. Overall, these findings provide
strong evidence that the dynamic treatment effect we identify is an increasing function of city population size.
In the Online Appendix, we consider a range of robustness exercises on our
wage and earnings regressions. First, we show that the results are unaffected by using different definitions of the underlying commuting zones.18
Second, we repeat our baseline regression non-parametrically. We continue
to find no static effect for wages, and a negative static effect for earnings that
is not significant.19 Third, we consider an alternative specification where
18 Using

the Eurostat definition of the Copenhagen commuting zone also leaves our results unchanged.
19 In line with a large literature (see, e.g., Lagakos et al. (2018)), we find concavity in
the returns to experience. However, the treatment effect itself is broadly linear in years of
experience, and the linear model captures the size of the effect after 15 years well.
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Cohort FE
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0.057
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Yes

31,990
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Yes

83,062
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(0.457)

-4.662
(2.869)
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47,931

0.152
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Yes
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0.965
(0.491)

-7.545⇤⇤
(2.497)

7.390⇤⇤⇤
(0.387)

35,131

0.154

Yes

Yes

Yes

0.0996
(0.580)

-0.796
(4.221)

7.235⇤⇤⇤
(0.378)

High
Low
Education Education

Log Earnings ⇥100

Notes: The sample underlying this table includes men between the ages of 19 and 55 who arrived in Denmark from Lebanon, Iran,
Iraq, Somalia, Sri Lanka, Vietnam, Afghanistan, and Ethiopia between 1986 and 1998. Relative to the estimates in Table 2, here
individuals initially assigned to Copenhagen are dropped. “Treatment” is instead defined as being assigned to one of the three
“small cities” in Denmark: Aarhus, Aalborg, and Odense. The specification estimated in this table is stated in equation (1) in the
text. The dependent variables in all columns are scaled by a factor of 100 for presentational purposes. The definition of the two
assignment regions, Copenhagen and non-Copenhagen, corresponds to the regions constructed in Section 2.3. Columns 1 and 4
use the full sample, columns 2 and 5 the subset of refugees with at least a high school diploma, and columns 3 and 6 the subset
of refugees with less than a high school diploma and individuals with missing education status. Assignment controls are age at
arrival, number of children at arrival, and marital status at arrival. Cohort fixed effects control for year of arrival in Denmark.
Standard errors are robust, clustered at the level of initial commuting zone, and stated in parentheses. *** indicates significance at
the 1 percent level, ** indicates significance at the 5 percent level, * indicates significance at the 10 percent level.

Yes
Yes

Nationality FE

0.293
(0.253)

0.591⇤
(0.279)

0.459
(0.256)

Years of Experience ⇥
Initial Assignment to a Small City

Assignment Controls

-3.248
(2.166)

-4.192⇤⇤
(1.214)

-3.805⇤
(1.632)

Initial Assignment to a Small City

1.727⇤⇤⇤
(0.0920)

2.101⇤⇤⇤
(0.144)

High
Low
Education Education

1.996⇤⇤⇤
(0.116)

Full

Years of Experience

Sample

Log Hourly Wage ⇥ 100

TABLE 4: T HE R ETURN TO B IG C ITY E XPERIENCE WITHOUT C OPENHAGEN

years of experience interact with the assignment region’s population size
and find the return to experience to be increasing in population size. Fourth,
we replace years of experience with years of potential experience (i.e., years
since arrival in Denmark), and find a quantitatively smaller dynamic effect,
reflecting that refugees take time to transition into the labor force.
Lastly, to facilitate comparisons of the effect size and broader comparability to the native population, in Section B.5, we have replicated the earnings
specifications in De La Roca and Puga (2017) for both the refugee sample
and the full non-refugee population, separately. We find that the estimated
coefficients are very similar between non-refugees and refugees, particularly with respect to the effect of a year of experience in Copenhagen relative to elsewhere. The similarity of the De La Roca and Puga (2017) run on
both groups may suggest that a similar process governs earnings growth
differences across regions for both of these groups.20 While this does not
guarantee that the insights from our experimental design generalize to nonrefugee workers in Denmark, it does suggest that dynamic treatment effects
may look similar for non-refugee workers in Denmark were the same experiment to be repeated for a subset of their population.

3.2

Treatment Effects and the Return to Big City Experience

In the previous section, we showed that the average wage-experience profile among refugees initially assigned to Copenhagen is steeper than that of
those assigned elsewhere. However, the fact that workers migrate after assignment complicates the interpretation of the dynamic treatment effect as
the statistical return to experience earned in Copenhagen. In this section, we
discuss the relationship between our measured dynamic treatment effect
and the true return to big city experience, given worker relocation after assignment.
20 Of

course, the extensive margin of employment differs markedly between the native
and refugee populations, so this comparison can only go so far.
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Suppose there are two city types indexed by c, big cities (c = b) and small
cities (c = s), and that after demeaning all variables, the log hourly wage of
worker i in city c at time t is given by the following equation:
(2)

witc = gs ⇥ Eits + (gb + qi ) ⇥ Eitb + hitc ,

where qi is a scalar indexing person i’s unobserved ability, Eitc are years of
experience accumulated in cities of type c, and gc is the causal return to this

type of experience. hitc is a structural residual that captures other determinants of wages (e.g., good firm matches and occupation shifters). E [ Eits hit ]
and E [ Eitb hit ] are not necessarily zero.
We assume gb

gs . As a result, equation (2) allows for a wage growth

premium from working in a big city. Equation (2) reflects that workers with
higher unobserved ability may find big city experience more valuable. This
potential complementarity introduces the selection problem central to this
paper.21 If more able workers benefit more from being in a city and hence
move there at higher rates, higher wages in cities conditional on observables could reflect the resulting difference in average ability across locations
rather than a productive advantage of the city itself. In particular, we define
the causal return to big city experience, denoted by g, as the extra return to
an additional year of experience collected in a big relative to a small city,
such that g ⌘ gb

gs .

We partition the set of refugees into two subsets: B is the set of workers
assigned to a big city, S that of those assigned to a smaller city. The natural

experiment’s value is to ensure that average latent ability is the same across
these groups, such that E [qi | i 2 B] = E [qi | i 2 S] holds.22
21 The

wage process in equation (2) is similar to other specifications in the urban economics literature (see, e.g., Baum-Snow and Pavan (2012) and De La Roca and Puga (2017)).
22 Equation (2) provides a simple framework to think about the interpretation of the dynamic treatment effect. In particular, the role of unobserved heterogeneity is reduced to an
effect of unobserved ability on wages. Other forms of unobserved heterogeneity, including
sorting on preferences for amenities, comparative advantage, and multi-dimensional types
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The migration of workers across assignment regions complicates the mapping between the estimated treatment effect and the wage process parameters. As a benchmark, consider an “ideal” setting without migration, assuming that
(A.1.) Workers never move across assignment regions.
Assumption A.1. guarantees that refugees accumulate all experience in the
assignment region. As a result, treatment effects - which condition on initial
assignment only - recover the statistical return to big city experience. To
see this, consider regressing wages on experience for workers in groups S

and B separately. The difference in the OLS estimates of the experience
coefficients, ĝB
plim ĝB

ĝS , obeys

ĝS = gb + (sEb ) 2 E [ Eitb hit ]
|
{z
}
⌘ bb

⇣

⌘
gs + (sEs ) 2 E [ Eits hit ] ⌘ b,
|
{z
}
⌘ bs

where sEc is the variance of Eitc .23 We define b as the return to an extra year of
experience collected in the big relative to the small city. b is the main object
of interest of the paper, and we refer to it as the return to big city experience.
It consists of both the causal return to big city experience, g = gb

gs , and

terms reflecting other determinants of wages that covary with experience.
For example, an extensive literature suggests that as workers gain experience, they work for increasingly more productive firms, i.e., climb a job ladder (see, e.g. Baum-Snow and Pavan (2012)). If workers climb such ladders
faster in big cities, this would contribute to the return to big city experience,
b, through the E [ Eitc hit ] term.24
(as in Lindenlaub (2017)), are likely to be important in practice.
23 This holds under the assumption that unobserved ability does not affect the probability
of employment, i.e., E [ Eits |qi ] = E [ Eits ], and similarly for big cities b.
24 This highlights that even in the “ideal” setting (under Assumption A.1.) we cannot
isolate the causal return to big city experience, g. To isolate g in a natural experiment,
workers would have to be randomly assigned both across space and also across firms within
locations over their working lifetimes.
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The estimated dynamic treatment effect above recovers b under Assumption A.1. However, Figure 2 shows that Assumption A.1. is too stark; most,
but not all, workers stay in their assigned region. Migration changes the interpretation of the estimated dynamic treatment effect. To understand how,
we replace A.1. with a stylized assumption about the process of relocation.
For illustration, we assume that
(A.2) A faction { of workers moves immediately across assignment regions
and then does not move again.
Figure 2 motivates these assumptions as a stylized description of the data:
some workers move quickly after assignment.25 Denote the set of individuals in group S who relocate from s to b by MS , with MB defined analo-

gously. Again running separate regressions on the two assignment groups
and differencing the coefficients on experience yields:
plim ĝB

ĝS = b

2{ b
|{z}

Migration Bias

({ E [ q i | i 2 M S ]
|

(1 { )E [ q i | i 2 M B ] ).
{z
}

Selection Bias

This equation shows the two sources of bias relocation introduces. These
biases drive a wedge between the measured dynamic treatment effect and
the true return to big city experience, b.
Migration bias occurs as long as any worker migrates upon assignment, i.e.,

{ > 0 holds. In this case, the dynamic treatment effect underestimates
the return to big city experience, b. Movers from S would see faster wage
growth after moving to the big city, but be counted into the S stratification,
and vice versa. As a result, the estimated wage-experience profile difference between the two assignment groups would shrink, and the measured
dynamic treatment effect would underestimate the return to big city experience, b.
25 Further

assumptions about moving over time, or different fractions moving, can easily
be incorporated, without adding additional insight to the idea presented here.
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Second, selection bias arises if E [qi |i 2 MS ] or E [qi |i 2 MB ] are non-zero,

i.e., movers differ from non-movers in unobserved ability.26 Suppose, as is
common in the literature, more able workers are more likely to move to the
city, and less able workers to leave the city, so that E [qi |i 2 MS ] > 0 >

E [qi |i 2 MB ].27 The high-ability movers will nevertheless be counted in

group S , shrinking the gap in estimated slopes between the two treatment

groups. As a result, the dynamic treatment effect further underestimates
the return to big city experience.28
The above analysis suggests that under the assumption that E [qi |i 2 MS ] >

0 > E [qi |i 2 MB ], we can construct an informative upper bound on the re-

turn to big city experience, b. To do so we re-estimate our baseline equation
(1) only on individuals who never move across assignment regions. First,
since these workers do not move, these estimates do not suffer from the
first source of downward bias we identified above. Second, we remove on
average high-ability individuals whose wages grow faster with experience
after moving to Copenhagen. This leaves on average lower ability individuals in our non-Copenhagen stratification than compared to the randomly
selected sample. Likewise, the Copenhagen group earns all its experience
in Copenhagen and contains those least likely to leave Copenhagen, since
it benefits them most. Jointly, this has the effect of biasing upwards our
estimate of the return to big city experience, b.29
Table 5 shows the results of re-estimating the treatment regression in (1) on
the stayer population. The results support our simple selection story: the
26 There

is ample empirical evidence for the importance of selection in individual migration decisions, e.g., Borjas (1987), McKenzie et al. (2010), Young (2013), Lagakos and Waugh
(2013), Behrens et al. (2014) and Eeckhout et al. (2014).
27 In the Online Appendix, we show that more educated workers are more likely to move
to Copenhagen than less educated ones. To the extent that educational attainment covaries
with unobserved ability, this serves as empirical support for this stylized assumption.
28 In the presence of selection on unobserved multi-dimensional types as in Lindenlaub
(2017) much stronger assumptions are required to interpret our estimates.
29 In reality, moving fractions differ across regions as Figure 2 shows. However, indexing
{ by location does not affect this bound.
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75,066

Observations

43,429

0.061

Yes

Yes

Yes

31,637

0.055

Yes

Yes

Yes

1.203⇤⇤⇤
(0.156)

-1.860
(1.339)

1.653⇤⇤⇤
(0.156)

82,553

0.153

Yes

Yes

Yes

47,732

0.156

Yes

Yes

Yes

2.980⇤⇤⇤
(0.368)

-11.15⇤⇤⇤
(2.123)

-13.35⇤⇤⇤
(1.867)
3.234⇤⇤⇤
(0.303)

6.976⇤⇤⇤
(0.375)

34,821

0.154

Yes

Yes

Yes

3.654⇤⇤⇤
(0.291)

-17.15⇤⇤⇤
(2.308)

6.610⇤⇤⇤
(0.311)

High
Low
Education Education

6.891⇤⇤⇤
(0.303)

Full

Log Earnings ⇥100

Notes: The full sample underlying this table includes men between the ages of 19 and 55 who arrived in Denmark from Lebanon,
Iran, Iraq, Somalia, Sri Lanka, Vietnam, Afghanistan, and Ethiopia between 1986 and 1998 and who never relocate across assignment
regions. The definition of the two assignment regions, Copenhagen and Non-Copenhagen, corresponds to the regions constructed in
Section 2.3. The table shows the estimated parameters of the specification in equation (1) in the text. The dependent variables in all
columns are scaled by a factor of 100 for presentational purposes. Columns 1 and 4 use the full sample, columns 2 and 5 the subset
of refugees with at least a high school diploma, and columns 3 and 6 the subset of refugees with less than a high school diploma and
individuals with missing education status. Assignment controls are age at arrival, number of children at arrival, and marital status
at arrival. Cohort fixed effects control for year of arrival in Denmark. Standard errors are robust, clustered at the level of initial
commuting zone, and stated in parentheses. *** indicates significance at the 1 percent level, ** indicates significance at the 5 percent
level, * indicates significance at the 10 percent level.

Yes
0.056

R-squared

Yes

Nationality FE

Cohort FE

Yes

1.051⇤⇤⇤
(0.168)

1.156⇤⇤⇤
(0.150)

Years of Experience ⇥
Initial Assignment to Copenhagen

Assignment Controls

1.114
(0.800)

-0.124
(0.936)

Initial Assignment to Copenhagen

2.085⇤⇤⇤
(0.170)

High
Low
Education Education

1.937⇤⇤⇤
(0.148)

Full

Years of Experience

Sample

Log Hourly Wage ⇥ 100

TABLE 5: T HE R ETURN TO B IG C ITY E XPERIENCE AMONG S TAYERS O NLY

differential value of experience accumulated in Copenhagen is uniformly
higher in the sample of stayers than in the full sample (see Table 2 above).
Comparing the results in Tables 5 and 2 suggests that the return to big city
experience lies in the range of 0.74%

1.05% for the High Education sample,

a relatively tight bound. For the rest of the paper, we refer to the dynamic
treatment effect and the return to big city experience interchangeably.
While our design does not produce direct estimates of the elasticity of wages
with respect to population size, we can nevertheless derive a somewhat
crude such elasticity for comparison with other studies. The Copenhagen
commuting zone hosts roughly 2 million citizens; the remaining 22 Danish commuting zones host 3.6 million citizens with an average size of 160
thousand citizens per commuting zone. After 20 years of labor market experience (roughly the labor market experience of the average US worker), our
estimates imply a wage difference of about 1.00820

1 = 0.17, i.e., 17 per-

centage points for two refugees, one placed in Copenhagen and the other
not. A linear interpolation then implies that a doubling of population size
leads to a 4.67 percentage point increase in wages.30 A variety of studies
provide evidence that doubling city size increases wages by 2-5% conditional on many observables, putting our estimates within range of the most
common existing findings (see, e.g., Ahlfeldt and Pietrostefani (2019)).
The treatment design makes it difficult to run a continuous treatment effect
with respect to population density or size. In our replication of De La Roca
and Puga (2017) in Online Appendix B.5, we note that the static elasticity
estimated on the non-refugee population is very close to what De La Roca
and Puga (2017) estimate for Spain, suggesting that the pecularities of Danish geography may not be a significant barrier to the interpretation of our
results.
30 It

takes 3.64 doublings to go from 160 thousand to two million.
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4. O BSERVABLE D ETERMINANTS
OF THE

R ETURN TO B IG C ITY E XPERIENCE

In this section, we use the wealth of information on workers in the Danish
administrative data to understand the observable determinants of the return
to big city experience.
First, we investigate whether observable differences in refugees’ jobs across
assignment regions can explain the return to big city experience. For example, our estimated dynamic treatment effect could reflect that refugees
started in similar entry-level jobs across labor markets, but sorted into more
high-paying jobs in Copenhagen than elsewhere in later years. Second, we
study other observables, including educational uptake and the effects of
ethnic enclaves, and find them less important in explaining the return to
big city experience.

4.1

Sorting Across Job Types

Previous work documented that cities host different industries and occupations than more rural areas (see, e.g., Davis and Dingel (2020) and Duranton and Puga (2005)) and that firms located in bigger cities tend to be more
productive (see, e.g., Combes et al. (2012)). We provide evidence that jobs
undertaken by our two groups of refugees differ by occupation, industry,
and firm-type, and increasingly so over time.
We group the 20 industries available in our data into three groups: lowskill services (e.g., accommodation and food services), high-skill services
(e.g., professional, scientific, and technical activities), and manual industries (e.g., manufacturing or construction). Similarly, we assign the 10 occupations to three groups: high-skill occupations (e.g., managers and professionals), low-skill occupations (e.g., service and sales workers), and manual
25

occupations (e.g., plant and machine operators).31 To create establishment
types, we compute the average hourly wage among all Danes for each establishment in Denmark. We order establishments by the average hourly wage
paid out to their workers and denote the set of establishments that (a) pay
the highest hourly wages and (b) account for about 30% of Denmark-wide
employment as high-wage establishments (or firms). We refer to firm types
and establishment types interchangeably, since most firms in our sample
are single-establishment operations.
Across assignment regions, many refugees initially start their careers doing low-skill service work. However, as they gain experience, refugees assigned outside Copenhagen transition predominantly into manual work,
while those placed in Copenhagen move into high-skill work. At 15 years of
experience, 40% of refugees assigned to Copenhagen work in high-skill occupations compared to 27% of those assigned elsewhere. These sorting patterns across industries reflect those across occupations: as they accumulate
experience, refugees assigned to Copenhagen become more likely to work
in the high-skill services, while those assigned elsewhere increasingly sort
into manual industries such as manufacturing.32 We also find that, as they
accumulate experience, refugees assigned to Copenhagen are more likely to
work at high-wage firms compared to refugees assigned elsewhere.33 We
provide figures illustrating these facts in the Online Appendix.
Overall, as they accumulate experience, refugees assigned to Copenhagen
appear to work in different types of jobs compared to those assigned elsewhere: they increasingly sort towards high-wage firms and high-skill occupations in the high-skill service industry. We now test whether refugees’
differential job choices can account for the wage growth premium associ31 The

Online Appendix list all industries and occupations and their assigned groups.
Online Appendix shows the sorting patterns with experience for the full Danish
population. Danes do more high-skill and less low-skill service work than refugees.
33 In line with previous findings in the urban literature, high-wage establishments tend
to be large and disproportionately present in Copenhagen (see Combes et al. (2012), Mion
and Naticchioni (2009), and Dauth et al. (2018)).
32 The
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ated with Copenhagen.
We re-estimate equation (1) with fixed effects for establishment types, industries, and occupation. We use the binary firm types introduced above as
fixed effects for establishments, but include separate fixed effects for the full
set of occupations and industries listed in Appendices A.3 and A.2. Column
1 of Table 6 repeats the baseline treatment regression from Table 2 above for
comparison. Column 2 adds establishment type fixed effects, column 3 further includes occupation fixed effects, and column 4 adds industry fixed
effects.
Including establishment-type fixed effects reduces our baseline coefficient
to 0.588%, suggesting that differential sorting across establishment types is
an important component of the return to big city experience. Column 3
shows that including occupation fixed effects further decreases the coefficient on the return to big city experience to 0.409%. This reduction reflects
the descriptive patterns above: refugees assigned to Copenhagen have a
higher chance of working in high-skill jobs, and this advantage widens over
time. For industries, we find that workers in Copenhagen are more likely
to work in skill-intensive business services. Outside of the capital, manual
jobs in agriculture and manufacturing are more frequent. The fixed effects
for 1-digit industries included in column 4 further decrease the return to
big city experience to 0.371%. We conclude that, jointly, these observable
job characteristics account for a large fraction of the return to big city experience.34
In summary, the results in this subsection suggest that the gradual sorting of
refugees in Copenhagen into productive jobs is the principal channel behind
the dynamic treatment effect identified above. Cities of different sizes differ
systematically in occupation, industry, and firm type composition. The fact
that these three observable correlates explain most of the return to big city
34 For

completeness, in the Online Appendix, we show the estimates of the return to big
city experience for all possible combinations of fixed effects.
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experience premium suggests that the causal return we document is likely
not specific to our setting. Our findings are in line with recent work by
Dauth et al. (2018)who provide evidence for the better matching of workers
in big cities.

4.2

Education, Ethnic Enclaves, and Hours Worked

Other observable factors may spur wage growth for refugees in Copenhagen. We investigate three channels that ex-ante appear particularly important in our setting: acquiring more formal education, the effect of ethnic
enclaves, and differences in the intensive margin of hourly labor supply.
We first test whether refugees initially assigned to Copenhagen take-up
more years of education than those assigned elsewhere. Table A.1 in the
Appendix shows the result of a t-test of mean differences in educational
take-up between the two assignment groups. Differences in take-up across
assignment regions are minimal: about equal to one additional month of
education on average. Including years of education in the baseline estimating equation (1) leaves the return to big city experience unchanged. In
conclusion, educational take-up differences across commuting zones cannot
explain the return to big city experience identified above.
If collocating with other immigrants of their nationality in Copenhagen over
time gives refugees access to informal networks and employment opportunities not available elsewhere, this could explain some of the measured
return to big city experience.35 In fact, Damm and Dustmann (2014) reports that before the Danish dispersal policy, immigrants and refugees overwhelmingly clustered in Copenhagen and the other larger cities, suggesting
the presence of potential returns to such patterns of colocation
35 The

influential paper by Edin et al. (2003), using a similar refugee placement program,
finds that enclaves only affect wage paths for low-skill workers. These findings attenuate
concerns about the interference of enclaves with the wages of refugees in our High Education sample.
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TABLE 6: M ECHANISMS BEHIND THE R ETURN TO B IG C ITY E XPERIENCE

Log Hourly Wage ⇥ 100
High
Education

High
Education

High
Education

High
Education

Years of Experience

2.314⇤⇤⇤
(0.164)

1.962⇤⇤⇤
(0.156)

1.784⇤⇤⇤
(0.127)

1.601⇤⇤⇤
(0.117)

Initial Assignment to Copenhagen

0.789
(0.894)

-0.399
(0.682)

0.372
(0.553)

0.302
(0.555)

Years of Experience ⇥
Initial Assignment to Copenhagen

0.735⇤⇤⇤
(0.165)

0.588⇤⇤⇤
(0.151)

0.409⇤⇤
(0.122)

0.371⇤⇤
(0.107)

Sample

Assignment Controls

Yes

Yes

Yes

Yes

Nationality FE

Yes

Yes

Yes

Yes

Cohort FE

Yes

Yes

Yes

Yes

High-Wage Establishment FE

No

Yes

Yes

Yes

Occupation FE

No

No

Yes

Yes

Industry FE

No

No

No

Yes

R-Squared

0.061

0.132

0.185

0.221

Observations

57,994

57,994

48,183

44,135

Notes: The sample underlying this table includes men between the ages of 19 and 55 with
at least a high-school education who arrived in Denmark from Lebanon, Iran, Iraq, Somalia,
Sri Lanka, Vietnam, Afghanistan, and Ethiopia between 1986 and 1998. The definition of
the two assignment regions, Copenhagen and non-Copenhagen, corresponds to the regions
constructed in Section 1. The table presents the estimated parameters of the specification in
equation (1) in the text. The dependent variables in all columns are scaled by a factor of 100
for presentational purposes. Column 1 replicates column 2 from Table 2 above. Columns
2-4 add establishment, occupation, and industry fixed effects to the baseline estimates in
column 1. Assignment controls are age at arrival, number of children at arrival, and marital
status at arrival. Cohort fixed effects control for year of arrival in Denmark. The industries
and occupations controlled for via fixed effects are listed in the Online Appendix. Standard
errors are robust, clustered at the level of initial commuting zone, and stated in parentheses.
*** indicates significance at the 1 percent level, ** indicates significance at the 5 percent
level, * indicates significance at the 10 percent level.
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We investigate whether the larger presence of other refugees from one’s
country in certain municipalities can explain part of the estimated treatment
effect. We re-estimate our main specification in Table 7, including a control
for the number of co-nationals of each refugee residing in their municipality
of assignment in the year of assignment.36 The estimates for the dynamic
treatment effect in Table 7 are very similar to those reported in Table 2.37
On average, refugees assigned to ethnic enclaves receive lower wages and
earnings without affecting the estimated return to big city experience. As a
result, differences in refugee assimilation through enclaves do not seem to
explain our results.38
Lastly, Figure A.3 in the Appendix shows that the intensive margin of hours
cannot explain the return to big city experience in our High Education sample. Average hours worked do not differ significantly across assignment
regions.

4.3 Discussion of Mechanisms
In their influential handbook chapter, Duranton and Puga (2004) categorize
the theoretical microfoundations of urban agglomeration economies into
three categories: sharing, matching, and learning. Our findings that static
occupation, industry, and firm-type fixed-effects account for about half of
the (dynamic) effect of cities on worker wages suggest that an important
benefit of big cities is to faciliate the gradual movment towards “better”
36 Since

commuting zones consist of several municipalities, there is variation in refugee
stocks across municipalities of assignment within the Copenhagen commuting zone, which
is the variation we exploit here.
37 We also re-estimated these regressions with the ethnic stock in each year as a control,
instead of year of arrival, addressing concerns that refugees could sort into ethnic enclaves
over time, and that this might assist them with employment opportunities. The results,
available on request from the authors, are almost identical to those in Table 7.
38 In fact, Damm and Rosholm (2010) argue that one motivation for the refugee dispersal
policy was that refugees tended to assimilate faster outside large metropolitan areas, which
absent other channels would work against our finding of a return to big city experience.
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31
Yes
Yes
0.057
97,402

Cohort FE

R-squared

Observations

57,994

0.062

Yes

Yes

Yes

39,408

0.054

Yes

Yes

Yes

-0.722⇤⇤⇤
(0.162)

0.786⇤⇤⇤
(0.132)

-0.815
(1.257)

1.906⇤⇤⇤
(0.130)

107,297

0.158

Yes

Yes

Yes

-2.262⇤⇤⇤
(0.504)

63,870

0.161

Yes

Yes

Yes

-2.569⇤⇤
(0.769)

1.758⇤⇤⇤
(0.326)

-5.242⇤⇤
(1.736)

-7.031⇤⇤⇤
(1.692)
2.034⇤⇤⇤
(0.295)

7.854⇤⇤⇤
(0.336)

43,427

0.157

Yes

Yes

Yes

-1.757⇤⇤
(0.561)

2.537⇤⇤⇤
(0.299)

-10.20⇤⇤⇤
(2.360)

7.417⇤⇤⇤
(0.299)

High
Low
Education Education

7.765⇤⇤⇤
(0.294)

Full

Log Earnings ⇥100

Notes: The sample underlying this table includes men between the ages of 19 and 55 who arrived in Denmark from Lebanon, Iran,
Iraq, Somalia, Sri Lanka, Vietnam, Afghanistan, and Ethiopia between 1986 and 1998. Relative to Table 2, here additional controls are
added for log size of ethnic stock, a variable that records for each refugee the number of co-nationals residing in their municipality
in the year of assignment. The specification estimated in this table is stated in equation (1) in the text. The dependent variables in
all columns are scaled by a factor of 100 for presentational purposes. The definition of the two assignment regions, Copenhagen
and non-Copenhagen, corresponds to the regions constructed in Section 2.3. Columns 1 and 4 use the full sample, columns 2 and 5
the subset of refugees with at least a high school diploma, and columns 3 and 6 the subset of refugees with less than a high school
diploma and individuals with missing education status. Assignment controls are age at arrival, number of children at arrival, and
marital status at arrival. Cohort fixed effects control for year of arrival in Denmark. Standard errors are robust, clustered at the level
of initial commuting zone, and stated in parentheses. *** indicates significance at the 1 percent level, ** indicates significance at the
5 percent level, * indicates significance at the 10 percent level.

Yes

-1.122⇤⇤
(0.358)

-0.977⇤⇤⇤
(0.195)

Log Size of Ethnic Stock

Nationality FE

0.700⇤⇤⇤
(0.164)

0.773⇤⇤⇤
(0.148)

Years of Experience ⇥
Initial Assignment to Copenhagen

Assignment Controls

0.908
(0.764)

0.120
(0.866)

Initial Assignment to Copenhagen

2.357⇤⇤⇤
(0.163)

High
Low
Education Education

2.223⇤⇤⇤
(0.144)

Full

Years of Experience

Sample

Log Hourly Wage ⇥ 100

TABLE 7: T HE R ETURN TO B IG C ITY E XPERIENCE WITH C ONTROLS FOR E THNIC E NCLAVES

jobs. Table 6 suggests that the “matching” type of urban agglomeration
economies is responsible for much of the dynamic benefits of cities we uncover: Copenhagen seems to facilitate the movement of workers into good
matches.39
In our context then, the fact that gradual movements towards “better” jobs
(as measured by occupation, industry, and firm-type fixed effects) explains
much of our dynamic effect must reflect either that Copenhagen has a larger
fraction of “good jobs” or that transitions towards good jobs are faster, or
both. Many papers have shown that big cities have more jobs in high paying
occupations and industries (see, e.g., Davis and Dingel (2019) and Davis and
Dingel (2020)), and we find the same to be true in Denmark. Likewise, previous work (see Fallick et al. (2006), Freedman (2008), Papageorgiou (2021))
provides direct evidence on more frequent and more direct transitions towards high-paying jobs in big cities. However, the quasi-experimental variation we exploit in this paper does not allow us to offer an explanation for
why big cities have more good jobs or why transitioning towards good jobs
is easier in them.
Table 6 also shows that moving to jobs that are “better” in observable ways
(occupation, industry, firm-type) explains only about half of the dynamic
urban premium we identify, leaving room for other explanations, such as
the sharing and learning mechanism highlighted by Duranton and Puga
(2004). These other mechanisms are substantially harder to evaluate since
phenomena like the “sharing of input suppliers” or the “accumlation of human capital“ are not easy to measure in our data, and hence cannot be included in our regressions.40
39 Marshall

(1890) classified cities’ advantages as arising from either labour-market
interactions, linkages between intermediate- and final-goods suppliers, or knowledge
spillovers. Our findings suggests that a large part of the dynamic advantages cities bestow belong to the “labor market interactions“ category.
40 An alternative way the literature has used to test for learning explanations is to study
whether workers who leave big cities maintain their high wages, i.e., whether experience
is portable. If they do, it is argued, this is evidence for an increase in human capital ex-
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Our findings contribute to another important debate in the literature about
the extent to which the wage advantages of big cities are static or dynamic
in nature. The literature generally attributes great importance to dynamic
wage effects. Glaeser and Mare (2001) find that “a significant fraction of the
the urban wage premium accrues to workers over time,” and De La Roca
and Puga (2017) also present evidence that dynamic effects account for a
large part of the urban wage premium observed in their cross-section of
Spanish cities. In our selection-free setting, we find no static wage differences, but important dynamic effects in line with the earlier evidence.
Lastly, different sources of agglomeration benefits operate at various levels
of spatial aggregation, including regional, metropolitan, and neighborhood
scales (see Rosenthal and Strange (2020)). Our study focusses on commuting zones, that is integrated urban labor markets in which all jobs are reachable from all other locations by a daily commute. However, underlying our
findings on faster sorting into “good” jobs in cities may be agglomeration
benefits operating at much smaller scale within Copenhagen that help to
attract the productive firms in high-paying industries and occupations that
offer these good jobs. Our findings on the importance of industries, reflect
that agglomeration effects also have an industry cluster dimension that is
hard to distentangle from the effect of just a larger population (see discussion in Rosenthal and Strange (2004)).

5. C ONCLUDING R EMARKS
In this paper, we provide causal evidence for higher returns to experience
in big cities using a natural experiment. Gradual sorting into the industries,
occupations, and firms typically found in large cities accounts for a large
perienced in the city that is then interpreted as “learning.” Since not many refugees leave
their location of assignment (see Figure 2) and our sample is small to start with we can not
separately conduct this test for the “learning hypthesis.”
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part of this return to big city experience. Our findings suggest that theories
of the determinants of the observable industrial structure of big cities are
central to understanding the fundamental determinants of wage differences
across space.
Our findings also have implications for the assessment of the refugee dispersal programs put into place in many European countries in the 1990s.
In terms of wage prospects, our results suggests that being placed in a
large city benefits refugees. Since prior to the dispersal policy, refugees
tended to locate in Copenhagen, our findings imply that the dispersal policy should have harmed the wage growth of the average arriving refugees
during the years of the policy. In fact, existing evaluations of dispersal programs broadly support this conclusion. Damm and Rosholm (2010) evaluating the same Danish dispersal program, provide theoretical and empirical
evidence that it hurt refugees relative to earlier cohorts of refugees not subject to the program. Likewise, Edin et al. (2004) find that the average immigrant exposed to the Swedish version of the program experienced substantial long run wage losses. Together then, these findings suggest a trade-off
between the programs’ intention of distributing the burden of refugee assimilation across regions and the economic outcomes of the refugees themselves.
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A PPENDIX
This Appendix contains additional materials and supporting evidence for
the findings in the main body of the paper. The Online Appendix presents
further details on the data and extensive robustness checks.

Educational Take-Up
In this section, we test whether refugees initially assigned to Copenhagen
take-up more years of education than refugees assigned elsewhere. Column
1 of Table A.1 shows the result of a t-test of mean differences in educational
take-up after assignment between the two assignment groups for the High
Education sample of refugees. The second column repeats this exercise for
the low education sample. In both cases, differences in take-up across areas
are minimal, equivalent to about an extra month of schooling in the full
sample. As a result, we must conclude that differences in educational takeup across assignment regions are not driving the dynamic treatment effects
identified in Section 3.1.

Parallel Wage Trends
In this section, we study aggregate wage growth trends across our assignment regions. If aggregate developments were behind the return to big city
experience, we would expect to see faster wage growth among all Danes
in Copenhagen than in the rest of the country. In Figure A.1, we plot the
average hourly wages earned by all working Danes, from 1986 to 2010, in
the two assignment regions. The Copenhagen premium is quite stable in
the aggregate, averaging 7 log points between 1986 and 2010. Most importantly, we do not observe a systematic divergence between hourly wages
in Copenhagen versus Non-Copenhagen for Danes. We infer that CopenA-1

hagen is not on a steeper overall growth path than the rest of the country
and that aggregate wage trends across the two regions are not driving the
return to big city experience we uncover.

Balancing Tests for Education
The council officers assigning refugees to municipalities did not observe
refugees’ education levels. We test for significant differences in years of education between refugees assigned to Copenhagen and non-Copenhagen.
We regress years of schooling on a Copenhagen assignment dummy and
assignment controls. Table A.2 presents the result.41 After accounting for
the information available to the council officers, we find a statistically significant difference of 0.16 years of educational attainment between assignment groups. An average difference of two months of accumulated education between assignment regions is economically insignificant. To add
further caution, throughout the paper, we study wage growth differences
across assignment regions within education groups. Finally, we emphasize
that Damm and Dustmann (2014) have conducted extensive balancing tests
across subunits of our assignment regions, concluding that assignment is
random conditional on the assignment controls we include throughout.

Treatment Effect on Employment Rates
In this section, we assess the effect of assignment to Copenhagen on employment rates for refugees participating in the labor force. In Table A.3,
we regress an indicator for being employed on the assignment variables,
and 3-year dummy bins for time spent in Denmark. We restrict the sample
41 The sample used consists only of refugees without missing information when they first

appear in the data set. There are more such refugees than the 19% of refugees without any
educational information from Table 1. We test and reject the possibility that the fraction
of refugees for whom education information is missing differs between Copenhagen and
non-Copenhagen.

A-2

to those who work for at least one year in our data.
In the first column, we report the results for the High Education sample in
the second for the Low Education Sample. Controlling for the assignment
relevant characteristics, and conditional on joining the labor force, employment rates are about 1% higher among refugees initially assigned to Copenhagen. These differences are barely significant statistically and appear minor economically.
For the High Education sample, we interact placement in Copenhagen with
the years in Denmark bins, to understand the small effect estimated in Table A.3. Figure A.2 reports the estimated coefficients. For most years, the
estimated coefficients are not significantly different from zero, suggesting
that selection out of employment does not interact systematically with the
initial assignment.

Hours Worked
In this section, we investigate the treatment effect of assignment to the city
on hours worked, conditional on working. Figure A.3 shows average hours
worked conditionally on working that year, by assignment region and years
in Denmark. Refugees in the High Education sample assigned to Copenhagen initially work fewer hours before catching up to those assigned outside Copenhagen. This catch-up accords with our finding that there is a
static negative earnings premium from being assigned to Copenhagen (see
Table 2 in the paper).
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F IGURE A.1: WAGE G ROWTH A MONG A LL D ANES
IN C OPENHAGEN AND N ON -C OPENHAGEN

Mean Hourly Wage

(Danish Kroner, log scale)

300

230

Copenhagen
170

Non−Copenhagen
130

100
1986

1990

1994

1998

2002

2006

2010

Year

Notes: The sample underlying this figure includes all male Danes between 19 and 55 years
of age. The definition of the two assignment regions, Copenhagen and non-Copenhagen,
corresponds to the regions constructed in Section 2.3. Log mean hourly wage is the log of
the average hourly wage of an individual in a given year and a given region in Denmark.
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F IGURE A.2: N ON -PARAMETRIC E MPLOYMENT
R ATE D IFFERENCES BETWEEN A SSIGNMENT
G ROUPS

Percentage Difference
in Employment Rate

.04

.02

0

−.02

−.04

−.06
0−3

4−6

7−9

10−12

13−15

Years in Denmark (Bins)

Notes: The sample underlying this table includes men between the ages of 19 and 55 who
arrived in Denmark from Lebanon, Iran, Iraq, Somalia, Sri Lanka, Vietnam, Afghanistan,
and Ethiopia between 1986 and 1998 with at least a high school diploma. The definition of the
two assignment regions, Copenhagen and non-Copenhagen, corresponds to the regions
constructed in Section 2.3. We regress an indicator variable taking the value 1 if the individual is in paid employment in a given year on assignment controls, 3-year experience
bins, and 3-years experience bins interacted with a dummy variable that takes the value
1 if a refugee is initially assigned to Copenhagen. The figure plots the coefficients on the
interaction between initial placement and experience bins for the various bins. Assignment
controls are age at arrival, number of children at arrival, and marital status at arrival. Nationality and cohort fixed effects are also included. Cohort fixed effects control for year
of arrival in Denmark. We also include nationality fixed effects. 95% confidence bounds
shown in blue.
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F IGURE A.3: M EAN Y EARLY H OURS W ORKED BY E DUCATION AT
A RRIVAL AND A SSIGNMENT R EGION
( A ) AT LEAST H IGH S CHOOL AT
A RRIVAL

1200

Non−Copenhagen
Yearly Hours Worked

Yearly Hours Worked

1200

( B ) L ESS THAN H IGH S CHOOL AT
A RRIVAL

1000

Copenhagen
800

600

Non−Copenhagen

1000

Copenhagen
800

600

0

3

6

9

12

15

Years in Denmark

0

3

6

9

12

15

Years in Denmark

Notes: The sample underlying this table includes men between the ages of 19 and 55 who
arrived in Denmark from Lebanon, Iran, Iraq, Somalia, Sri Lanka, Vietnam, Afghanistan,
and Ethiopia between 1986 and 1998. The definition of the two assignment regions, Copenhagen and non-Copenhagen, corresponds to the regions constructed in Section 2.3. Years
in Denmark is defined as the time since asylum was granted and the refugee started appearing in the labor market data. Average hours worked are taken across all observations
in the sample, conditional on employment. Figure A.3a shows average hours worked per
year for all refugees with at least high school education and conditional on a given amount
of years spent in Denmark. Years in Denmark is defined as the time since asylum was
granted and the refugee started appearing in the labor market data. Figure A.3b shows
average hours worked per year for all refugees with less than high school education and
conditional on a given amount of years spent in Denmark.

A-6

TABLE A.1: T- TEST
OF E DUCATION

OF

D IFFERENCES

IN

TAKE -U P

OF

A DDITIONAL Y EARS

High
Education

Low
Education

Years of Additional Education

0.0772⇤
(0.0309)

0.0942⇤⇤
(0.0309)

No Take-Up of Additional Education

-0.0171⇤
(0.00720)

-0.0246⇤⇤
(0.00750)

Less than Two Years of Additional Education

0.00584
(0.00524)

0.0114⇤
(0.00465)

Two to Four Years of Additional Education

0.00400
(0.00364)

0.00381
(0.00479)

Four to Six Years of Additional Education

0.00726
(0.00408)

0.00937⇤
(0.00397)

11,812

7,386

Sample

Observations

Notes: The sample underlying this table includes men between the ages of 19 and 55 who
arrived in Denmark from Lebanon, Iran, Iraq, Somalia, Sri Lanka, Vietnam, Afghanistan,
and Ethiopia between 1986 and 1998. The definition of the two assignment regions, Copenhagen and non-Copenhagen, corresponds to the regions constructed in Section 2.3. Years
of Additional Education is the years of additional education at the latest observation of an
individual. All other variables are coded as an indicator of whether the individual took up
a certain number of years of education. Column 1 uses the full sample. Column 2 uses the
subsample with refugees with at least a high school diploma. Standard errors in parentheses. *** indicates significance at the 1 percent level, ** indicates significance at the 5 percent
level, * indicates significance at the 10 percent level.
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TABLE A.2: R EGRESSION
MENT VARIABLES

OF I NITIAL

Y EARS

OF

E DUCATION

ON

A SSIGN -

Years of Education at Arrival
Full

Sample
Initial Assignment to Copenhagen

0.164⇤⇤⇤
(0.0491)

High
Education

Low
Education

0.0980
(0.0571)

0.0245
(0.0454)

Assignment Controls

Yes

Yes

Yes

Nationality FE

Yes

Yes

Yes

Cohort FE

Yes

Yes

Yes

R-squared

0.171

0.080

0.061

Observations

11,812

7,386

4,426

Notes: The sample underlying this table includes men between the ages of 19 and 55 who
arrived in Denmark from Lebanon, Iran, Iraq, Somalia, Sri Lanka, Vietnam, Afghanistan,
and Ethiopia between 1986 and 1998. The definition of the two assignment regions, Copenhagen and non-Copenhagen, corresponds to the regions constructed in Section 2.3. The
dependent variable in all columns is years of education at arrival. Column 1 uses the full
sample, Column 2 is restricted to refugees with at least a high school diploma, and Column
3 consists of refugees with less than a high school diploma. Refugees with missing education information are dropped from the regression. Standard errors in parentheses. ***
indicates significance at the 1 percent level, ** indicates significance at the 5 percent level, *
indicates significance at the 10 percent level.
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TABLE A.3: E MPLOYMENT R ATES BY I NITIAL A SSIGNMENT

Employment Rate
High
Education

Low
Education

Initial Assignment to Copenhagen

0.00992⇤
(0.00388)

0.0125⇤
(0.00544)

3  Years in Denmark <6

0.252⇤⇤⇤
(0.00411)

0.231⇤⇤⇤
(0.00488)

6  Years in Denmark <9

0.378⇤⇤⇤
(0.00418)

0.318⇤⇤⇤
(0.00501)

9  Years in Denmark <12

0.492⇤⇤⇤
(0.00429)

0.396⇤⇤⇤
(0.00519)

12  Years in Denmark <15

0.575⇤⇤⇤
(0.00445)

0.466⇤⇤⇤
(0.00544)

Assignment Controls

Yes

Yes

Nationality FE

Yes

Yes

Sample

Cohort FE

Yes

Yes

R-squared

0.266

0.246

Observations

97,009

69,295

Notes: The full sample underlying this table includes men between the ages of 19 and
55 who arrived in Denmark from Lebanon, Iran, Iraq, Somalia, Sri Lanka, Vietnam,
Afghanistan, and Ethiopia between 1986 and 1998. The definition of the two assignment
regions, Copenhagen and non-Copenhagen, corresponds to the regions constructed in Section 2.3. The dependent variable in both columns is an indicator variable taking the value
1 if the individual is in paid employment in a given year. Column 1 uses the subsample of
all refugees with at least a high school diploma and column 2 those without a high school
diploma. Years in Denmark is years since arrival in Denmark, grouped into three-year
bins. Assignment controls are age at arrival, number of children at arrival, and marital status at arrival. Cohort fixed effects control for year of arrival in Denmark. Standard errors
in parentheses. *** indicates significant at the 1 percent level, ** indicates significant at the
5 percent level, * indicates significant at the 10 percent level.
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W EB A PPENIX - F OR O NLINE P UBLICATION

T HE R ETURN TO B IG C ITY E XPERIENCE :
E VIDENCE FROM R EFUGEES IN D ENMARK
BY

FABIAN E CKERT, M ADS H EJLESEN , AND C ONOR WALSH

A. A DDITIONAL D ETAILS ON D ATA S OURCES
AND

A.1

C ONSTRUCTION

Details on the Construction of the Data Set

The matched employer-employee data panel used throughout the paper
draws on five sources from within the universe of Danish data registers:
1. Information from ida, a Danish matched employer-employee data set
constructed by Statistics Denmark.
2. Information on firms’ sales and purchases from firm-level VAT data
administered by the Danish tax authorities.
3. Between-country migration information from Statistics Denmark data
set epersoner.
4. Family data (e.g., number of children and age of children) from the
Statistics Denmark data set familie.
5. Income data including total yearly labor market earnings from the
Statistics Denmark data set indh.
The ida data We use three sub-panels within ida: ida-p, ida-n, and ida-s.
ida-p contains basic characteristics for individuals aged between 15-74 residing legally in Denmark on the 31st of December in a given year. The
unit of observation in ida-p is person-year. We keep information from ida-p
on gender, age, municipality of residence, and years of education.42 idan contains labor market information constructed using annual tax filings
42 The information on years of education is an exception;

for refugees who have not studied in Denmark, the information on years of education stems from a survey conducted by
Statistics Denmark (see Damm (2009) for details).
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obtained from the Danish tax authorities. The unit of observation in idan is person-year. ida-n contains all workers’ employment relations. For a
given individual, Statistics Denmark defines the job with highest earnings
on November 28th of a given year as the individual’s primary employment
relation. We retain information on an individual’s primary employment to
construct hourly wages and annual earnings, and the employer’s firm identifier. ida-s contains information on all physical workplaces within a firm in
Denmark. Employment that takes place at changing locations is said to take
place at a fictitious workplace, on which Statistics Denmark does not keep
information.43 The unit of observation in the (aggregated) ida-s is a firmyear. We retain information on industry of the workplace and whether or
not the workplace is in the public sector.
The VAT data Data on sales and purchases at the firm level are obtained
from the Statistics Denmark panels moms and momm, which are constructed
from firm VAT accounts from the Danish tax authorities. Firms settle VAT
either monthly, quarterly, or yearly depending on size of revenue. moms
covers the period 1995-2000 and contains annual sales and purchases. momm
is a monthly panel starting in 2001.44 We aggregate momm data to a yearly
frequency.45 The unit of observation is firm-year.
The epersoner data The data set contains cross-sectional information on all
individuals living in Denmark by the 1st of January. We retain information
on an individual’s earliest migration to Denmark. Following Damm and
Dustmann (2014), our sample of refugees includes all individuals migrating
from Lebanon, Iran, Iraq, Somalia, Sri Lanka, Vietnam, Afghanistan, and
Ethiopia. The unit of observation is a person-year.
43 Approximately

3-5% of workers are working at a fictitious workplace.
Denmark imputes VAT for firms that settle VAT either quarterly or yearly.
45 As all firms settle VAT at least on a yearly frequency, aggregation of momm data is not
affected by imputation of monthly and/or quarterly VAT.
44 Statistics
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The familie data Information on an individual’s family is gathered every
year on January 1st. Family information is obtained from the Danish social
security register (CPR). We retain information on spouses, which enables us
to link individuals in our data sets together into families. Furthermore, we
retain number of children, age of oldest child, age of youngest child, and
marriage status. The unit of observation is person-year.
The indh data Data on total yearly labor market earnings are obtained
from Danish tax authorities by Statistics Denmark.

A.2

List of Industries

The following industry codes are used in the Danish micro-data and employed throughout the paper whenever industry fixed effects are applied:
A: Agriculture, forestry, and fishery, B: Winning and quarrying, C: Manufacturing, D: Electricity, gas, steam, and air-conditioning supply, E: Water supply, sewerage contractors, waste management, and remediation activities,
F: Construction, G: Wholesale and retail trade, repair of motor vehicles and
motorcycles, H: Transport and storage, I: Accommodation and food service
activities, J: Information and communication, K: Financial and insurance activities, L: Real estate activities, M: Professional, scientific, and technical activities, N: Administrative and support service activities, O: Public administration and defense, compulsory social security, P: Education, Q: Human
health and social work activities, R: Arts, entertainment, and recreation, S:
Other service activities, T: Activities of household as employers, undifferentiated goods- and services-producing activities of households for own use,
U: Activities of extraterritorial organizations and bodies, X: Unknown.
We create the following groupings: Manual industries (A-H), low-skill service industries (I, R, N, S, T), and high-skill service industries (J, K, L, M, N,
O, P, Q).
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A.3

List of Occupations

The Danish micro-data features detailed 4-digit occupation codes. For the
period between 1992 and 2010, the first digit of these codes coincides with
International Standard Classification of Occupations (ISCO) 1-digit codes,
which we list in the first column of Table OA.1.
We use the full sample of Danish males to compute average hourly wages
by 1-digit occupation for every year between 1992 and 2010. Then we rank
occupations according to their average wage for each year. In column 3 of
Table OA.1, we list the average rank of each occupation across the years
1992-2009. The description of the occupation in column 1 and the detailed
ranking based on the wages in column 2 naturally suggests a coarser classification of the nine occupations into three comprehensive groups listed
in column 3: high-skill, low-skill, and manual professions. We list these
“coarse” wage ranks in column 4 of Table OA.1.
In regressions throughout the paper we use the nine 1-digit codes to control
for occupation fixed effects.
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TABLE OA.1: D ESCRIPTION

OF

O CCUPATION C ODES

AND

C LASSIFICA -

TIONS

Wage Rank
ISCO Description (Code)

Type

Decile

Coarse

Managers (1)

High-Skill

1

1

Professionals (2)

High-Skill

2

1

Technicians and associate professionals (3)

High-Skill

3

1

Clerical support workers (4)

Low-Skill

8

3

Service and sales workers (5)

Low-Skill

9

3

Skilled agricultural, forestry and fishery workers (6)

Manual

5

2

Craft and related trades workers (7)

Manual

4

2

Plant and machine operators and assemblers (8)

Manual

6

2

Low-Skill

7

3

Elementary occupations (9)

Notes: The sample used to construct wage ranks in this table includes all male Danes
between 19 and 55 years of age. The Danish International Standard Classification of Occupations (DISCO) 1-digit codes used throughout the paper and shown in this table are
the Danish implementation of the internationally used ISCO occupation codes. We compute the average hourly wage for each 1-digit DISCO occupation for each year and average
across all years in the sample. The coarse ranking results from pooling 1-digit DISCO occupations with similar wage ranks together into three groups.
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B. A DDITIONAL R EGRESSION TABLES AND
F IGURES
B.1

Persistence of Initial Allocations by Education Type

In this section, we replicate Figure 2 from the main body of the text separately for workers with less than a high school and more than a high school
education. The two panels in Figure OA.1 show the results. Panel OA.1a
shows that both education groups are similarly likely to move out of Copenhagen after being initially placed there. However, as Panel OA.1b demonstrates, more educated workers are more likely to move to Copenhagen after having been assigned elsewhere.

B.2

Sorting Across Establishment in the Assignment Regions

Most firms are single establishment operations; we will refer to firm-types
and establishment-types interchangeably, but construct our type definition
on the establishment level. To create the notion of firm-type we operate
on the establishment level and compute the average hourly wage among
all Danes for each establishment in Denmark. We order establishments by
the average hourly wage they pay to their workers and denote the set of
establishments that (a) pay the highest hourly wages and (b) account for
about 30% of Denmark wide employment as high-wage establishments. Figure OA.3 shows employment shares at high-wage establishments by
initial assignment region and years of experience. Clearly, over time the
fraction of refugees working in high-wage establishment in Copenhagen
relative to Non-Copenhagen increases, with more of the Copenhagen ones
already working in high-wage establishments to begin with.
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B.3

Sorting Across Occupations in the Assignment Regions

The left panel of Figure OA.2 shows the distribution of all Danish men
across the coarse occupation groups, for 5, 10, and 15 years of labor market
experience, by their current location (Copenhagen versus non-Copenhagen).
The left panel of Figure OA.2 shows that in Copenhagen the fraction of people doing manual work is much lower than that outside of Copenhagen.
The flip-side of this is that outside Copenhagen the fraction of people doing
low-skill and high-skill work is persistently lower than in Copenhagen.
The right panel of Figure OA.2 shows the same graphs for our male refugee
sample. As with the native population, there are substantially more refugees
employed in manual work outside of Copenhagen than in Copenhagen for
all years of experience. Differentially from the Danish population, fewer
refugees in both locations work in high-skill occupations regardless of the
years of experience. The fraction of low-skill workers is higher for both
workers in Copenhagen and outside; however, it declines substantially with
refugees outside Copenhagen moving mainly into manual occupations, while
in Copenhagen refugees seem to make the transition from low-skill into
high-skill occupations, whose share increases by almost 20%.
Overall, a majority of refugees work in low-skill occupations in sectors such
as janitorial services and retail. From there they move on into higher paying occupations that differ by location: outside Copenhagen manual careers
are more common, while within Copenhagen workers predominantly move
into various high-skill occupations.
Figure OA.4 shows the fraction of refugees working in all three types of
occupations by initial assignment. The patterns are similar to those in Figure
OA.2.
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B.4

Sorting Across Industries in the Assignment Regions

Figure OA.5 shows the sorting of refugees across the industry groupings
defined in Section A.2 for the two assignment regions separately.
Figure OA.5a shows the fraction of workers assigned to Copenhagen who
work in low-skill service industries at various years of experience; likewise
for workers assigned to non-Copenhagen. Figures OA.5b and OA.5c do the
same for manual industries and high-skill service industries. Over time,
refugees assigned to Copenhagen become more likely to work in high-skill
service industries, while refugees assigned elsewhere increasingly sort into
manual industries.
F IGURE OA.1: P ERSISTENCE OF A LLOCATION BY E DUCATIONAL
ATTAINMENT AND A SSIGNMENT R EGION
( A ) C OPENHAGEN
1

( B ) N ON -C OPENHAGEN
1

High School or More

Less Than High School
Fraction Never Moved

Fraction Never Moved

Less Than High School
.8

.6

.4

.2

0

.8

High School or More

.6

.4

.2

0
0

3

6

9

12

15

Years in Denmark

0

3

6

9

12

15

Years in Denmark

Notes: The sample underlying this table includes men between the ages of 19 and 55 who
arrived in Denmark from Lebanon, Iran, Iraq, Somalia, Sri Lanka, Vietnam, Afghanistan,
and Ethiopia between 1986 and 1998. The definition of the two assignment regions, Copenhagen and non-Copenhagen, corresponds to the regions constructed in Section 2.3. Years
in Denmark is defined as the time since asylum was granted and the refugee started appearing in the labor market data. For refugees initially assigned to Copenhagen, Figure
OA.1a shows the fraction of refugees who have never changed assignment region out of
all refugees assigned to Copenhagen by education group and years since arrival in Denmark. Figure OA.1b does the same for refugees initially assigned to Non-Copenhagen.
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F IGURE OA.2: N ATIVES AND R EFUGEES BY O CCUPATIONS ,
L OCATIONS , AND E XPERIENCE
( B ) R EFUGEES

.7

.7

.6

.6

Fraction Working in
High−Skill Occupations

Fraction Working in
High−Skill Occupations

( A ) A LL D ANES

.5

Copenhagen

.4
.3

Non−Copenhagen

.2
.1

.5
.4

Copenhagen

.3
.2

Non−Copenhagen

.1
0

3

6

9

12

15

0

3

Years of Experience

12

15

12

15

12

15

( D ) R EFUGEES

.7

.7
.6

Fraction Working in
Manual Occupations

.6

Fraction Working in
Manual Occupations

9

Years of Experience

( C ) A LL D ANES

Non−Copenhagen

.5
.4
.3

Copenhagen

.2

Non−Copenhagen

.5
.4
.3

Copenhagen

.2

.1

.1
0

3

6

9

12

15

0

3

Years of Experience

9

( F ) R EFUGEES
.7

.6

.6

Fraction Working in
Low−Skill Occupations

.7

.5
.4

Copenhagen
.3

Non−Copenhagen

.2

6

Years of Experience

( E ) A LL D ANES

Fraction Working in
Low−Skill Occupations

6

.5

Copenhagen
.4

Non−Copenhagen
.3
.2

.1

.1
0

3

6

9

Years of Experience

12

15

0

3

6

9

Years of Experience

Notes: The sample for natives underlying the figures on the left-hand side includes all
male Danes between 19 and 55 years of age. The sample of refugees used in the figures on
the right-hand side includes all refugees with at least a high school diploma from our full
sample, whose construction is outlined in Section 2.2. The definition of the two regions,
Copenhagen and non-Copenhagen, corresponds to the that constructed in Section 2.3. The
ten 1-digit ISCO codes of occupations in the Danish administrative data are collapsed to
three occupational groups, ordered by the average hourly wage of Danes working in them:
(1) low-skill, (2) manual, and (3) high-skill. We then compute the fraction of workers, by
current region, who work in either of the three occupations at different years of experience.
Figures OA.2a, OA.2c, and OA.2e show the fraction of Danes in occupations of type (1), (2),
and (3), respectively, by assignment region and years of experience respectively. Figures
OA.2b, OA.2d, and OA.2f show the fraction of refugees in occupations of type (1), (2), and
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(3), respectively, by current region and years of experience, respectively.

F IGURE OA.3: E MPLOYMENT S HARES AT H IGH -WAGE
E STABLISHMENTS BY I NITIAL A SSIGNMENT AND Y EARS OF
E XPERIENCE

Fraction Working in
High−Wage Establishments

.5

Copenhagen
.4

.3

Non−Copenhagen

.2

.1
0

3

6

9

12

Years of Experience
Notes: The full sample underlying this table includes men between the ages of 19 and
55 who arrived in Denmark from Lebanon, Iran, Iraq, Somalia, Sri Lanka, Vietnam,
Afghanistan, and Ethiopia between 1986 and 1998 with at least a high school diploma. The
definition of the two assignment regions, Copenhagen and non-Copenhagen, corresponds
to the regions constructed in Section 2.3. Refugees are assigned to a group (Copenhagen
or non-Copenhagen) based on the region they are initially assigned to, not based on where
they work at a given point in time. We order establishments by the average hourly wage
they pay to their workers and denote the set of establishments that (a) pay the highest
hourly wages and (b) account for about 30% of Denmark-wide employment as high-wage
establishments. The figure shows the fraction of workers, by assignment region, who work
in in high-wage firms.

OA - 10

F IGURE OA.4: O CCUPATIONS BY I NITIAL A SSIGNMENT AND Y EARS IN
D ENMARK
( B ) M ANUAL O CCUPATIONS

.6

.6

.5

.5

.4

Fraction Working in
Manual Occupations

Fraction Working in
Low−Skill Occupations

( A ) L OW-S KILL O CCUPATIONS

Copenhagen

.3

Non−Copenhagen
.2

Non−Copenhagen

.4

.3

Copenhagen

.2

.1

.1
0

3

6

9

12

15

Years of Experience

0

3

6

9

12

15

Years of Experience

( C ) H IGH -S KILL O CCUPATIONS

Fraction Working in
High−Skill Occupations

.5

Copenhagen
.4

.3

Non−Copenhagen

.2

.1
0

3

6

9

12

15

Years of Experience

Notes: The sample underlying this table includes men between the ages of 19 and 55 who
arrived in Denmark from Lebanon, Iran, Iraq, Somalia, Sri Lanka, Vietnam, Afghanistan,
and Ethiopia between 1986 and 1998 with at least a high school diploma. The definition of the
two assignment regions, Copenhagen and non-Copenhagen, corresponds to the regions
constructed in Section 2.3. The figure shows the fraction of refugees working in different
occupations, by initial assignment area. Refugees are assigned to a group (Copenhagen or
Non-Copenhagen) based on the region they are initially assigned to, not based on where
they work at any point in time. The ten 1-digit ISCO codes of occupations in the Danish administrative data are collapsed to three occupational groups, ordered by the average
hourly wage of Danes working in them: (1) low-skill, (2) manual, and (3) high-skill. We
then compute the fraction of workers, by assignment region, who work in either of the
three occupations at different years of experience. Figure OA.4a shows the fraction of
workers in low-skill occupations, by assignment region and years of experience, Figure
OA.4b does the same for manual occupations, Figure OA.4 does the same for high-skill
occupations.
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F IGURE OA.5: I NDUSTRY E MPLOYMENT BY I NITIAL A SSIGNMENT AND
Y EARS OF E XPERIENCE
( A ) L OW-S KILL S ERVICE I NDUSTRIES

( B ) M ANUAL I NDUSTRIES
Non−Copenhagen
.6

Fraction Working in
Manual Industries

Fraction Working in
Low−Skill Industries

.6

.4

.2

Copenhagen
Non−Copenhagen

0
0

3

6

Copenhagen

.4

.2

0
9

12

15

Years of Experience

0

3

6

9

12

15

Years of Experience

( C ) H IGH -S KILL S ERVICE I NDUSTRIES

Fraction Working in
High−Skill Industries

.6

Copenhagen
.4

Non−Copenhagen

.2

0
0

3

6

9

12

15

Years of Experience

Notes: The sample underlying this table includes men between the ages of 19 and 55 who
arrived in Denmark from Lebanon, Iran, Iraq, Somalia, Sri Lanka, Vietnam, Afghanistan,
and Ethiopia between 1986 and 1998 with with at least a high school diploma. The definition of the two assignment regions, Copenhagen and non-Copenhagen, corresponds to the
regions constructed in Section 2.3. This figure shows the fraction of refugees working in
different industries, by initial assignment area. Refugees are assigned to a group (Copenhagen or nn-Copenhagen) based on the region they are initially assigned to, not based on
where they work at any point in time. The approximately 20 industry codes in the Danish administrative data are collapsed to three groups: (1) low-skill service industries, (2)
manual industries, and (3) high-skill service industries. We then compute the fraction of
workers, by assignment region, who work in either of the three industry groups at different
years of experience.
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B.5

Comparison Between Natives and Refugees

In this section we replicate the main specifications from De La Roca and
Puga (2017) on our sample, as well as the full Danish population. For the
latter, we use all individuals in Denmark between the ages of 18 and 60 who
have an observation of paid work and are not a refugee. To hew as close as
possible to De La Roca and Puga (2017), we restrict the sample to the years
from 2004 to 2009, as they do.
Table OA.2 replicates Table 1 of De La Roca and Puga (2017) for the full
native sample. The results are quite similar, especially when the worker
fixed effects are included, though job tenure seems to be more valuable in
the Danish labor market than the Spanish. The elasticity of city fixed effects with respect to area size (the static city size earnings premium) is very
similar, being 5.4% in Denmark and 4.6% in Spain. However, this elasticity
attenuates somewhat less in Denmark than Spain when worker fixed effects
are included.
Comparing Table OA.2 with Table OA.3, which is the refugee sample, yields
several interesting conclusions. First, the coefficients on experience and
tenure, both with and without worker fixed effects, are quite similar between natives and refugees, despite the substantial differences between the
two populations. Second, a static effect emerges with city size once worker
fixed effects are included for refugees. This is in stark contrast to the absence of a static premium that is found in our treatment regressions in the
main body of the paper. Part of that static effect could reflect the dynamic
treatment effect we uncover in our main regressions. However, another
part could also illustrate a potential pitfall of using location fixed effects
and worker fixed effects to control for sorting.
We know from the random assignment process that refugees are similar
across municipalities at the time of assignment. However, location fixed effects are only estimated on those who move across areas, a process which is
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likely to involve some selection. Indeed, that is consistent with what we find
when we try to bound the treatment effect with those who never move between Copenhagen and other labor markets in Table 5. This can lead to the
estimation of a static premium even when we have solid evidence that one
does not exist for this population. In these regressions, such a result would
be consistent with finding that those who move from more dense municipalities to less dense municipalities do so because they are on a downwards
earnings trajectory, and are moving away from competition in dense areas.
Table OA.4 replicates Table 2 of De La Roca and Puga (2017) for the native
population. The coefficient on a year of experience in the two largest cities
(Copenhagen and Aarhus, 3.19%) is very similar to the results for Spain
(Madrid and Barcelona, 3.09%). It is also remarkably similar for refugees
and natives (seen in Table OA.5). We are also able to run the De La Roca
and Puga (2017) specification using hourly wages as the outcome variable,
something that is not possible in the Spanish data they used. Comparing the
left and the right column for earnings and hourly wages, a large part of the
response for earnings is actually coming through increased hours, not the
hourly wage. This lends caution to interpreting this coefficient as evidence
of “learning” economies.
While we continue to emphasize that the results we find for refugees do not
generalize easily to the native population, it is interesting that the earnings
processes are broadly similar between populations at this level of generality. It is thus not outside the realm of possibility that the quantitative magnitudes of the treatment effect we uncover in this paper would be similar
were the same experiment to be run on Danes.
In the broader context of the literature, Matano and Naticchioni (2016) find
for Italy that a year of experience in Rome and Milan is worth an extra 2%
compared to rural areas (though a comparison is not exact due to their use
of a squared term). Meanwhile for the U.K., D’Costa and Overman (2014)
find that a year of experience in London is also associated with a wage inOA - 14

crease of 2% relative to a year of experience in rural areas, and Carlsen et al.
(2016) find a mean effect of 2.1% for Oslo in Norway. Our quantitative findings for the effect of Copenhagen experience are in line with these studies.
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TABLE OA.2: R EPLICATION
FOR D ANES

OF

D E L A R OCA

(1)
Log Earnings

AND

P UGA (2017) TABLE 1

(2)
City Indicator

(3)
Log Earnings

0.0539⇤⇤⇤
(0.00794)

Log city size

0.0459⇤⇤⇤
(0.0106)

City Indicators

Yes

Yes

Worker fixed effects

No

Yes

Experience

0.127⇤⇤⇤
(0.000346)

0.0863⇤⇤⇤
(0.00376)

Experience2

-0.00322⇤⇤⇤
(0.0000136)

-0.00331⇤⇤⇤
(0.0000287)

Tenure

0.167⇤⇤⇤
(0.000305)

0.173⇤⇤⇤
(0.000468)

Tenure2

-0.00898⇤⇤⇤
(0.0000206)

-0.0105⇤⇤⇤
(0.0000388)

Very-high-skilled occupation

0.486⇤⇤⇤
(0.00272)

0.0540⇤⇤⇤
(0.00421)

High-skilled occupation

0.269⇤⇤⇤
(0.00232)

0.115⇤⇤⇤
(0.00383)

Medium-high-skilled occupation

0.186⇤⇤⇤
(0.00180)

0.0224⇤⇤⇤
(0.00269)

Medium-low-skilled occupation

0.0295⇤⇤⇤
(0.00162)

-0.0623⇤⇤⇤
(0.00207)

University education

0.190⇤⇤⇤
(0.00190)

Secondary education

0.0304⇤⇤⇤
(0.00122)

Observations
2598703
R2
0.382
Standard errors in parentheses
⇤ p < 0.05, ⇤⇤ p < 0.01, ⇤⇤⇤ p < 0.001

125
0.273

(4)
City Indicator

2598703
0.761

125
0.132

Notes: This Table replicates the specification in Table 1 in De La Roca and Puga (2017)
in the Danish IDA data. The sample is the full Danish working age population (18 to 60 yrs
old), for the years 2004 to 2009, as in their sample. Column (3) is the same as Column (1),
but includes worker fixed effects. Column (4) and (2) regresses the area fixed effects from
these estimating equations on log area size, where the area is 125 Danish municipalities.
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TABLE OA.3: R EPLICATION
FOR R EFUGEES

OF

D E L A R OCA

(1)
Log Earnings
Log city size

AND

P UGA (2017) TABLE 1

(2)
City Indicator
0.0185
(0.0102)

(3)
Log Earnings

City Indicators

Yes

Worker fixed effects

No

Yes

Experience

0.147⇤⇤⇤
(0.00241)

0.0985⇤⇤⇤
(0.00494)

Experience2

-0.00432⇤⇤⇤
(0.000118)

-0.00317⇤⇤⇤
(0.000130)

Tenure

0.248⇤⇤⇤
(0.00326)

0.191⇤⇤⇤
(0.00301)

Tenure2

-0.0159⇤⇤⇤
(0.000335)

-0.0127⇤⇤⇤
(0.000275)

Very-high-skilled occupation

0.187⇤⇤⇤
(0.0380)

-0.0493
(0.0432)

High-skilled occupation

0.607⇤⇤⇤
(0.0189)

0.312⇤⇤⇤
(0.0251)

Medium-high-skilled occupation

0.376⇤⇤⇤
(0.0164)

0.220⇤⇤⇤
(0.0192)

Medium-low-skilled occupation

0.230⇤⇤⇤
(0.0140)

0.0634⇤⇤⇤
(0.0142)

University education

0.0958⇤⇤⇤
(0.00819)

Secondary education

0.0153⇤
(0.00684)

Observations
R2
Standard errors in parentheses
⇤ p < 0.05, ⇤⇤ p < 0.01, ⇤⇤⇤ p < 0.001

95666
0.303

125
0.006

Yes

95666
0.617

(4)
City Indicator
0.0358⇤⇤
(0.0135)

125
0.013

Notes: This Table replicates the specification in Table 1 in De La Roca and Puga (2017)
in the Danish IDA data. The sample is the refugee sample from the paper. Column (3) is
the same as Column (1), but includes worker fixed effects. Column (4) and (2) regresses
the area fixed effects from these estimating equations on log area size, where the area is 125
Danish municipalities (post-2007 reform boundaries).
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TABLE OA.4: R EPLICATION
D ANES

OF

D E L A R OCA

City Indicators
Worker fixed effects
Experience first to second biggest cities
Experience first to second biggest cities ⇥ experience
Experience third to fifth biggest cities
Experience third to fifth biggest cities ⇥ experience
Experience
Experience2
Experience first to second biggest
⇥ now in five biggest
Experience first to second biggest ⇥ experience
⇥ now in five biggest
Experience third to fifth biggest
⇥ now in five biggest
Experience third to fifth biggest⇥ experience
⇥ now in five biggest
Experience outside fifth biggest
⇥ now in five biggest
Experience outside fifth biggest⇥ experience
⇥ now in five biggest
Tenure
Tenure2
Very-high-skilled occupation
High-skilled occupation
Medium-high-skilled occupation
Medium-low-skilled occupation
Observations
R2
Standard errors in parentheses
⇤ p < 0.05, ⇤⇤ p < 0.01, ⇤⇤⇤ p < 0.001

AND

P UGA (2017) TABLE 2

(1)
Log Earnings

(2)
Log Hourly Wage

Yes

Yes

Yes
0.0319⇤⇤⇤
(0.00180)
-0.000587⇤⇤⇤
(0.0000733)
0.0251
(0.0129)
-0.000699
(0.000378)
0.0727⇤⇤⇤
(0.00379)
-0.00286⇤⇤⇤
(0.0000348)
0.00876⇤⇤⇤
(0.00108)
-0.000608⇤⇤⇤
(0.0000576)
0.0107⇤⇤⇤
(0.00300)
-0.000814⇤⇤⇤
(0.000170)
0.00803⇤⇤⇤
(0.00219)
-0.000162
(0.000138)
0.173⇤⇤⇤
(0.000468)
-0.0105⇤⇤⇤
(0.0000389)
0.0524⇤⇤⇤
(0.00421)
0.112⇤⇤⇤
(0.00382)
0.0204⇤⇤⇤
(0.00269)
-0.0633⇤⇤⇤
(0.00207)
2598703
0.761

Yes
0.00841⇤⇤⇤
(0.000947)
0.000121⇤⇤
(0.0000382)
0.0100
(0.00667)
-0.000148
(0.000192)
0.0466⇤⇤⇤
(0.00198)
-0.00165⇤⇤⇤
(0.0000183)
0.000594
(0.000551)
-0.000112⇤⇤⇤
(0.0000298)
0.00816⇤⇤⇤
(0.00147)
-0.000533⇤⇤⇤
(0.0000827)
-0.00295⇤
(0.00117)
0.000370⇤⇤⇤
(0.0000729)
0.000986⇤⇤⇤
(0.000233)
-0.0000442⇤
(0.0000176)
0.0375⇤⇤⇤
(0.00226)
0.0333⇤⇤⇤
(0.00209)
-0.0131⇤⇤⇤
(0.00144)
-0.0338⇤⇤⇤
(0.00112)
2589002
0.760

FOR

Notes: This Table replicates the specification in Table 2 in De La Roca and Puga (2017) in the
Danish IDA data. The sample is the full Danish working age population (18 to 60 yrs old), for the
years 2004 to 2009, as in their sample. The dependent variable in Column (1) log earnings and in
Column (2) is hourly wage.

TABLE OA.5: R EPLICATION
R EFUGEES

OF

D E L A R OCA

City Indicators
Worker fixed effects
Experience first to second biggest cities
Experience first to second biggest cities ⇥ experience
Experience third to fifth biggest cities
Experience third to fifth biggest cities ⇥ experience
Experience
Experience2
Experience first to second biggest
⇥ now in five biggest
Experience first to second biggest ⇥ experience
⇥ now in five biggest
Experience third to fifth biggest
⇥ now in five biggest
Experience third to fifth biggest⇥ experience
⇥ now in five biggest ⇥ now in five biggest
Experience outside fifth biggest
⇥ now in five biggest
Experience outside fifth biggest⇥ experience
⇥ now in five biggest
Tenure
Tenure2
Very-high-skilled occupation
High-skilled occupation
Medium-high-skilled occupation
Medium-low-skilled occupation
Observations
R2
Standard errors in parentheses
⇤ p < 0.05, ⇤⇤ p < 0.01, ⇤⇤⇤ p < 0.001

AND

P UGA (2017) TABLE 2

(1)
Log Earnings

(2)
Log Hourly Wage

Yes

Yes

Yes
0.0435⇤⇤⇤
(0.0117)
-0.000896
(0.000706)
-0.0198
(0.0241)
0.000458
(0.00124)
0.0858⇤⇤⇤
(0.00513)
-0.00259⇤⇤⇤
(0.000151)
0.000318
(0.0110)
-0.00102
(0.000697)
-0.00727
(0.0230)
-0.000191
(0.00144)
0.0129
(0.0135)
-0.000954
(0.000985)
0.191⇤⇤⇤
(0.00302)
-0.0127⇤⇤⇤
(0.000275)
-0.0515
(0.0432)
0.310⇤⇤⇤
(0.0251)
0.222⇤⇤⇤
(0.0192)
0.0677⇤⇤⇤
(0.0142)
95666
0.617

Yes
0.00753
(0.00767)
-0.0000455
(0.000509)
-0.00134
(0.0105)
-0.0000905
(0.000544)
0.0485⇤⇤⇤
(0.00272)
-0.00167⇤⇤⇤
(0.0000856)
-0.00677
(0.00735)
0.000181
(0.000505)
-0.000506
(0.00977)
-0.000166
(0.000585)
0.00589
(0.00784)
-0.000188
(0.000620)
0.00473⇤⇤⇤
(0.00141)
-0.000479⇤⇤⇤
(0.000111)
0.0346
(0.0245)
0.199⇤⇤⇤
(0.0168)
0.0689⇤⇤⇤
(0.0104)
0.0271⇤⇤⇤
(0.00725)
85432
0.537

FOR

Notes: This Table replicates the specification in Table 2 in De La Roca and Puga (2017) in the
Danish IDA data. The sample is the refugee sample from the paper. The dependent variable in
Column (1) log earnings and in Column (2) is hourly wage.

C. R OBUSTNESS E XERCISES FOR T REATMENT
R EGRESSIONS AND M ECHANISMS
In this section, we examine the robustness of the main empirical results in
Table 2 to alternative specifications.

C.1 Alternative Commuting Zone Definition
The commuting zones underlying that from the two assignment regions
were constructed using commuting flows between Danish municipalities in
1986. In theory we could have used commuting data from any year where
such data are available, i.e. 1980-2010. Depending on the year, the resulting delineation of commuting zones changes significantly. As Denmark becomes more integrated across municipalities, commuting flows intensify,
resulting in fewer and fewer commuting zones. To illustrate this, we plot
the computed commuting zones for 1980 and for 2000 in Figure OA.6.
As Figure OA.6 shows, the number of commuting zones decreases markedly
between 1980 and 2000. However, for our analysis only the delineation of
the Copenhagen commuting zone relative to all other commuting zones is
important. Beyond 1986, this delineation does not change. We re-estimate
our main specification using only the 1980 commuting zone. The 1980
Copenhagen commuting zone is smaller than the 1986 delineation. Table
OA.6 presents the estimates of the baseline regression in equation (1) for
this alternative commuting zone delineation. The reported coefficients are
larger than those presented in the body of the paper. This accords with intuition; the 1980 Copenhagen commuting zone consists of the urban core
of the city of Copenhagen, whereas the 1986-2010 Copenhagen commuting
zone includes Northern Zealand, which is not itself a major center of employment.
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C.2 Non-Parametric Treatment Effects
In this section, we re-examine the evidence in Section 3.1 non-parametrically.
We re-estimate the specification in equation (1) for hourly wages using dummies for 3-year bins of experience, and the interaction of these bins with
being initially placed in Copenhagen. Figure OA.7 presents the results by
plotting the bin dummies against years of experience. In line with most
studies, we find concavity in the effects of raw experience on wages (see,
e.g., Lagakos et al. (2018)). We continue to find no significant difference for
initial wages for those placed in Copenhagen, and the size of the dynamic
treatment effect after 18-20 years is in line with that implied by the linear
regressions.
In Figure OA.8 we report the same regression for yearly earnings. As in
Table 2, we continue to find a small negative initial premium, but this is no
longer statistically significant.

C.3 Alternative Treatment: Population Size of Assigned Commuting Zone
Table OA.8 presents the estimates of a modified treatment regression. The
baseline regression in equation (1) interacted initial in Copenhagen or outside with years of experience. Here, we instead interact years of experience
with the population size of the commuting zone of initial assignment.

C.4 Potential Experience instead of Actual Experience
Table OA.9 presents the estimates of a modified treatment regression. The
baseline regression in equation (1) interacted initial placement in Copenhagen or outside with years of experience. Here, we instead interact years
of potential years of experience, defined as “years since arrival in Denmark”
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with the initial assignment to Copenhagen or Non-Copenhagen.

C.5 Workers without High School Education
Table OA.10 replicates Table 6 in Section 4 of the paper for workers with less
than a high school degree. Table 6 presented the same results but only for
workers with at least a high school degree.

C.6 Permutations of Inclusion: Firm, Occupation, and Industry Fixed Effects
Table OA.11 replicates Table 6 in Section 4 of the paper. It shows the coefficient on the interaction term between years of experience in Denmark
and a dummy for whether a refugee was initially assigned to Copenhagen
for eight different combinations of firm type, industry, and occupation fixed
effects. Column 1 restates the baseline regression in Table 6 without fixed
effects. Columns 2-4 show the coefficient on the dynamic treatment effect
when the three fixed effects are added into the regression one after the other
in the order specified in the leftmost column of the table. Column 4 is identical for all rows: it shows the result for the specification with all fixed effects
switched on.
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F IGURE OA.6: A LTERNATIVE C OMMUTING Z ONE D ELINEATIONS
( A ) C OMMUTING Z ONES IN D ENMARK ,
1980

( B ) C OMMUTING Z ONES IN D ENMARK ,
2000

Notes: This map shows commuting zones in Denmark (black lines) constructed based on
1980 data (left) and 2000 data (right). The zones are constructed by the authors based on
commuting flows across the 271 municipalities in Denmark (light grey lines) for the respective year. Commuting flows are derived from the residence and work place identifier
in the Danish administrative “ida” data set (see Online Appendix for details on the ida
data). The zones are constructed so as to maximize commuting flows within and minimize
commuting zones across them, following the methodology outlined in Tolbert and Sizer
(1996). The Copenhagen commuting zone is highlighted in red. Commuting zones constituting the “non-Copenhagen” assignment area are denoted in blue. Aalborg, Aarhus, and
Odense are the three second-largest cities in Denmark after Copenhagen. The box in the
top-right corner shows the Bornholm commuting zone, which is situated on an island to
the east of the rest of Denmark.
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F IGURE OA.7: N ON -PARAMETRIC C OEFFICIENTS FOR WAGES
( A ) C OEFFICIENTS FOR E XPERIENCE

( B ) I NTERACTION T ERMS WITH Cphi
40%

Percentage Point
Difference in Hourly Wages

Percentage Point
Difference in Hourly Wages

40%

30%

20%

10%

0%

30%

20%

10%

0%
0−3

4−6

7−9

10−12

13−15

Years of Experience (Bins)

0−3

4−6

7−9

10−12

13−15

Years of Experience (Bins)

Notes: The sample underlying this table includes men between the ages of 19 and 55 who
arrived in Denmark from Lebanon, Iran, Iraq, Somalia, Sri Lanka, Vietnam, Afghanistan,
and Ethiopia between 1986 and 1998 with at least a high school diploma. The definition of the
two assignment regions, Copenhagen and non-Copenhagen, corresponds to the regions
constructed in Section 2.3. The specification estimated in this table is a modified version
of equation 1 in the text, with log hourly wages as the outcome variable. Here we include
three-year bins of experience, and the interaction of these bins with being initially assigned
to Copenhagen. The figure shows the coefficients on the experience in dummies and on
the interaction terms with initial placement in Copenhagen. We control for nationality,
assignment, and cohort fixed effects. Assignment controls are age at arrival, number of
children at arrival, and marital status at arrival. Cohort fixed effects control for year of
arrival in Denmark. Robust standard errors clustered at the level of initial commuting
zone. 95% confidence intervals are shown in blue.
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F IGURE OA.8: N ON -PARAMETRIC C OEFFICIENTS FOR E ARNINGS
( B ) I NTERACTION T ERMS WITH Cphi

120%

40%

90%

30%

Percentage Point
Difference in Earnings

Percentage Point
Difference in Earnings

( A ) C OEFFICIENTS FOR E XPERIENCE

60%

30%
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0%
0%
0−3

4−6

7−9

10−12

13−15

Years of Experience (Bins)

0−3

4−6

7−9

10−12

13−15

Years of Experience (Bins)

Notes: The sample underlying this table includes men between the ages of 19 and 55 who
arrived in Denmark from Lebanon, Iran, Iraq, Somalia, Sri Lanka, Vietnam, Afghanistan,
and Ethiopia between 1986 and 1998 with at least a high school diploma. The definition of the
two assignment regions, Copenhagen and non-Copenhagen, corresponds to the regions
constructed in Section 2.3. The specification estimated in this table is a modified version
of equation 1 in the text, with annual earnings as the outcome variable. Here we include
three-year bins of experience, and the interaction of these bins with being initially assigned
to Copenhagen. The figure shows the coefficients on the experience in dummies and on
the interaction terms with initial placement in Copenhagen. We control for nationality,
assignment, and cohort fixed effects. Assignment controls are age at arrival, number of
children at arrival, and marital status at arrival. Cohort fixed effects control for year of
arrival in Denmark. Robust standard errors clustered at the level of initial commuting
zone. 95% confidence intervals are shown in blue.
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Yes
Yes
0.057
97,402

Cohort FE

R-squared

Observations

57,994

0.061

Yes

Yes

Yes

39,408

0.053

Yes

Yes

Yes

1.029⇤⇤⇤
(0.126)

-1.539
(1.245)

1.870⇤⇤⇤
(0.118)

107,297

0.157

Yes

Yes

Yes

63,870

0.159

Yes

Yes

Yes

1.980⇤⇤⇤
(0.282)

-6.077⇤⇤
(1.724)

-8.650⇤⇤⇤
(1.409)
2.381⇤⇤⇤
(0.252)

7.822⇤⇤⇤
(0.281)

43,427

0.157

Yes

Yes

Yes

3.147⇤⇤⇤
(0.272)

-13.33⇤⇤⇤
(1.717)

7.353⇤⇤⇤
(0.284)

High
Low
Education Education

7.716⇤⇤⇤
(0.248)

Full

Log Earnings ⇥100

Notes: The sample underlying this table includes men between the ages of 19 and 55 who arrived in Denmark from Lebanon, Iran,
Iraq, Somalia, Sri Lanka, Vietnam, Afghanistan, and Ethiopia between 1986 and 1998. The specification estimated in this table is
stated in equation (1) in the text. The dependent variables in all columns are scaled by a factor of 100 for presentational purposes.
Relative to the estimates in Table 2, estimates in this table use the commuting zones constructed from commuting flows in 1980
instead of 1986. Columns 1 and 4 use the full sample, columns 2 and 5 the subset of refugees with at least a high school diploma,
and columns 3 and 6 the subset of refugees with less than a high school diploma and individuals with missing education status.
Assignment controls are age at arrival, number of children at arrival, and marital status at arrival. Cohort fixed effects control for
year of arrival in Denmark. Standard errors are robust, clustered at the level of initial commuting zone, and stated in parentheses.
*** indicates significance at the 1 percent level, ** indicates significance at the 5 percent level, * indicates significance at the 10 percent
level.

Yes

Nationality FE

1.012⇤⇤⇤
(0.151)

1.069⇤⇤⇤
(0.134)

Years of Experience ⇥
Initial Assignment to Copenhagen

Assignment Controls

-0.470
(0.877)

-1.008
(0.935)

Initial Assignment to Copenhagen

2.303⇤⇤⇤
(0.146)

High
Low
Education Education

2.175⇤⇤⇤
(0.124)

Full

Years of Experience

Sample

Log Hourly Wage ⇥ 100

TABLE OA.6: T HE R ETURN TO B IG C ITY E XPERIENCE BASED ON 1980 C OMMUTING Z ONES

OA - 27
67,128

Observations

40,828

0.058

Yes

Yes

Yes

26,300

0.050

Yes

Yes

Yes

0.922⇤⇤⇤
(0.103)

-2.562
(1.519)

1.762⇤⇤⇤
(0.0972)

73,889

0.160

Yes

Yes

Yes

44,957

0.160

Yes

Yes

Yes

2.237⇤⇤⇤
(0.378)

-8.580⇤⇤⇤
(2.104)

-9.169⇤⇤
(2.525)
2.365⇤⇤⇤
(0.379)

7.372⇤⇤⇤
(0.394)

28,932

0.162

Yes

Yes

Yes

2.668⇤⇤⇤
(0.414)

-10.61⇤
(3.803)

7.286⇤⇤⇤
(0.386)

High
Low
Education Education

7.429⇤⇤⇤
(0.377)

Full

Log Earnings ⇥100

Notes: The sample underlying this table includes men between the ages of 19 and 55 who arrived in Denmark from Lebanon,
Iran, Iraq, Somalia, Sri Lanka, Vietnam, Afghanistan, and Ethiopia between 1986 and 1998. Relative to the estimates in Table 2,
here individuals initially assigned to Aarhus, Aalborg, or Odense are dropped. The specification estimated in this table is stated
in equation (1) in the text. The dependent variables in all columns are scaled by a factor of 100 for presentational purposes. The
definition of the two assignment regions, Copenhagen and non-Copenhagen, corresponds to the regions constructed in Section 2.3.
Columns 1 and 4 use the full sample, columns 2 and 5 the subset of refugees with at least a high school diploma, and columns
3 and 6 the subset of refugees with less than a high school diploma and individuals with missing education status. Assignment
controls are age at arrival, number of children at arrival, and marital status at arrival. Cohort fixed effects control for year of arrival
in Denmark. Standard errors are robust, clustered at the level of initial commuting zone, and stated in parentheses. *** indicates
significance at the 1 percent level, ** indicates significance at the 5 percent level, * indicates significance at the 10 percent level.

Yes
0.054

R-squared

Yes

Nationality FE

Cohort FE

Yes

0.961⇤⇤⇤
(0.144)

0.986⇤⇤⇤
(0.122)

Years of Experience ⇥
Initial Assignment to Copenhagen

Assignment Controls

-0.761
(0.827)

-1.535
(0.926)

Initial Assignment to Copenhagen

2.086⇤⇤⇤
(0.149)

High
Low
Education Education

2.001⇤⇤⇤
(0.121)

Full

Years of Experience

Sample

Log Hourly Wage ⇥ 100

TABLE OA.7: T HE R ETURN TO B IG C ITY E XPERIENCE WITHOUT S ECOND -T IER C ITIES

OA - 28
Yes
0.056
97,402

Cohort FE

R-squared

Observations

Yes

57,994

0.061

Yes

Yes

39,408

0.053

Yes

Yes

Yes

0.308⇤⇤⇤
(0.0717)

-1.264
(0.668)

0.610
(0.319)

Yes

107,297

0.157

Yes

Yes

63,870

0.159

Yes

Yes

Yes

0.819⇤⇤⇤
(0.155)

-2.992⇤⇤
(1.042)

-3.084⇤⇤
(0.993)
0.827⇤⇤⇤
(0.173)

4.434⇤⇤⇤
(0.890)

43,427

0.156

Yes

Yes

Yes

0.834⇤⇤
(0.281)

-3.093
(1.821)

3.983⇤⇤
(1.227)

High
Low
Education Education

4.333⇤⇤⇤
(0.882)

Full

Log Earnings ⇥100

Notes: The sample underlying this table includes men between the ages of 19 and 55 who arrived in Denmark from Lebanon, Iran,
Iraq, Somalia, Sri Lanka, Vietnam, Afghanistan, and Ethiopia between 1986 and 1998. The definition of the two assignment regions,
Copenhagen and non-Copenhagen, corresponds to the regions constructed in Section 2.3. The table shows the estimated parameters
of equation (1) in the text. The dependent variables in all columns are scaled by a factor of 100 for presentational purposes. Columns
1 and 4 use the full sample, columns 2 and 5 the subset of refugees with at least a high school diploma, and columns 3 and 6 the
subset of refugees with less than a high school diploma and individuals with missing education status. Assignment controls are age
at arrival, number of children at arrival, and marital status at arrival. Cohort fixed effects control for year of arrival in Denmark.
Standard errors are robust, clustered at the level of initial commuting zone, and stated in parentheses. *** indicates significance at
the 1 percent level, ** indicates significance at the 5 percent level, * indicates significance at the 10 percent level.

Yes
Yes

Nationality FE

0.362⇤⇤⇤
(0.0558)

0.360⇤⇤⇤
(0.0503)

Years of Experience ⇥
Log Population Size of Initial CZ

Assignment Controls

-0.327
(0.582)

-0.764
(0.563)

Log Population Size of Initial CZ

0.830⇤
(0.333)

High
Low
Education Education

0.712⇤
(0.280)

Full

Years of Experience

Sample

Log Hourly Wage ⇥ 100

TABLE OA.8: T HE R ETURN TO B IG C ITY E XPERIENCE IN T ERMS OF C OMMUTING Z ONE P OPULATION S IZE
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Yes
Yes
0.025
97,402

Cohort FE

R-squared

Observations

57,994

0.028

Yes

Yes

Yes

39,408

0.029

Yes

Yes

Yes

0.266⇤
(0.112)

0.00349
(2.035)

0.796⇤⇤⇤
(0.117)

107,297

0.084

Yes

Yes

Yes

63,870

0.082

Yes

Yes

Yes

1.289⇤⇤⇤
(0.186)

-10.67⇤⇤⇤
(2.479)

-9.710⇤⇤
(2.641)
1.205⇤⇤⇤
(0.188)

4.192⇤⇤⇤
(0.175)

43,427

0.094

Yes

Yes

Yes

0.897⇤⇤
(0.247)

-7.130
(3.450)

3.919⇤⇤⇤
(0.250)

High
Low
Education Education

4.114⇤⇤⇤
(0.181)

Full

Log Earnings ⇥100

Notes: The sample underlying this table includes men between the ages of 19 and 55 who arrived in Denmark from Lebanon, Iran,
Iraq, Somalia, Sri Lanka, Vietnam, Afghanistan, and Ethiopia between 1986 and 1998. The definition of the two assignment regions,
Copenhagen and non-Copenhagen, corresponds to the regions constructed in Section 2.3. The table shows the estimated parameters
of equation (1) in the text. The dependent variables in all columns are scaled by a factor of 100 for presentational purposes. Columns
1 and 4 use the full sample, columns 2 and 5 the subset of refugees with at least a high school diploma, and columns 3 and 6 the
subset of refugees with less than a high school diploma and individuals with missing education status. Assignment controls are age
at arrival, number of children at arrival, and marital status at arrival. Cohort fixed effects control for year of arrival in Denmark.
Standard errors are robust, clustered at the level of initial commuting zone, and stated in parentheses. *** indicates significance at
the 1 percent level, ** indicates significance at the 5 percent level, * indicates significance at the 10 percent level.

Yes

Nationality FE

0.307⇤
(0.122)

0.341⇤⇤
(0.120)

Years of Potential Experience ⇥
Initial Assignment to Copenhagen

Assignment Controls

1.037
(1.715)

0.206
(1.816)

Initial Assignment to Copenhagen

1.060⇤⇤⇤
(0.123)

High
Low
Education Education

0.970⇤⇤⇤
(0.115)

Full

Years of Potential Experience

Sample

Log Hourly Wage ⇥ 100

TABLE OA.9: T HE R ETURN TO B IG C ITY IN T ERMS OF P OTENTIAL E XPERIENCE

TABLE OA.10: M ECHANISMS BEHIND THE R ETURN TO B IG C ITY E XPERI ENCE FOR W ORKERS WITH LESS THAN H IGH S CHOOL E DUCATION

Log Hourly Wage ⇥ 100
Low
Education

Low
Education

Low
Education

Low
Education

Years of Experience

1.862⇤⇤⇤
(0.132)

1.555⇤⇤⇤
(0.136)

1.404⇤⇤⇤
(0.124)

1.205⇤⇤⇤
(0.0869)

Initial Assignment to Copenhagen

-0.837
(1.338)

-1.414
(1.418)

1.112
(1.332)

2.306⇤
(1.048)

Years of Experience ⇥
Initial Assignment to Copenhagen

0.814⇤⇤⇤
(0.135)

0.726⇤⇤⇤
(0.138)

0.420⇤⇤
(0.116)

0.396⇤⇤⇤
(0.0805)

Sample

Assignment Controls

Yes

Yes

Yes

Yes

Nationality FE

Yes

Yes

Yes

Yes

Cohort FE

Yes

Yes

Yes

Yes

High-Wage Establishment FE

No

Yes

Yes

Yes

Occupation FE

No

No

Yes

Yes

Industry FE

No

No

No

Yes

R-Squared

0.053

0.115

0.130

0.163

Observations

39,408

39,408

31,376

28,555

Notes: The sample underlying this table includes men between the ages of 19 and 55 with at
least a high-school education who arrived in Denmark from Lebanon, Iran, Iraq, Somalia, Sri
Lanka, Vietnam, Afghanistan, and Ethiopia between 1986 and 1998. The definition of the
two assignment regions, Copenhagen and non-Copenhagen, corresponds to the regions
constructed in Section 2.3. The table presents the estimated parameters of the specification
in equation (1) in the text. The dependent variables in all columns are scaled by a factor of 100 for presentational purposes. Column 1 replicates column 2 from Table 2 above.
Columns 2-4 add establishment, occupation, and industry fixed effects to the baseline estimates in column 1. Assignment controls are age at arrival, number of children at arrival,
and marital status at arrival. Cohort fixed effects control for year of arrival in Denmark.
The industries and occupations controlled for via fixed effects are listed in the Online Appendix. Standard errors are robust, clustered at the level of initial commuting zone, and
stated in parentheses. *** indicates significance at the 1 percent level, ** indicates significance at the 5 percent level, * indicates significance at the 10 percent level.
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TABLE OA.11: P ERMUTATIONS
AND I NDUSTRY F IXED E FFECTS

OF

I NCLUSION

OF

F IRM , O CCUPATION ,

Log Hourly Wage ⇥ 100
High
Education

High
Education

High
Education

High
Education

Firm, Occupation, Industry

0.735⇤⇤⇤
(0.165)

0.588⇤⇤⇤
(0.151)

0.409⇤⇤
(0.122)

0.371⇤⇤
(0.107)

Firm, Industry, Occupation

0.735⇤⇤⇤
(0.165)

0.588⇤⇤⇤
(0.151)

0.479⇤⇤
(0.130)

0.371⇤⇤
(0.107)

Occupation, Firm, Industry

0.735⇤⇤⇤
(0.165)

0.488⇤⇤⇤
(0.121)

0.409⇤⇤
(0.122)

0.371⇤⇤
(0.107)

Occupation, Industry, Firm

0.735⇤⇤⇤
(0.165)

0.488⇤⇤⇤
(0.121)

0.441⇤⇤⇤
(0.108)

0.371⇤⇤
(0.107)

Industry, Firm, Occupation

0.735⇤⇤⇤
(0.165)

0.592⇤⇤⇤
(0.138)

0.479⇤⇤
(0.130)

0.371⇤⇤
(0.107)

Industry, Occupation, Firm

0.735⇤⇤⇤
(0.165)

0.592⇤⇤⇤
(0.138)

0.441⇤⇤⇤
(0.108)

0.371⇤⇤
(0.107)

Sample

Notes: The sample underlying this table includes men between the ages of 19 and 55 with
at least a high school diploma who arrived in Denmark from Lebanon, Iran, Iraq, Somalia,
Sri Lanka, Vietnam, Afghanistan, and Ethiopia between 1986 and 1998. The specification
estimated in this table is stated in equation (1) in the text. The dependent variables in all
columns are scaled by a factor of 100 for presentational purposes. The definition of the
two assignment regions, Copenhagen and non-Copenhagen, corresponds to the regions
constructed in Section 2.3. The classification of establishments into high- and low-wage
ones is explained in Section 4 in the text. Assignment controls are age at arrival, number
of children at arrival, and marital status at arrival. Cohort fixed effects control for year of
arrival in Denmark. Standard errors are robust, clustered at the level of initial commuting
zone, and stated in parentheses. *** indicates significance at the 1 percent level, ** indicates
significance at the 5 percent level, * indicates significance at the 10 percent level.
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