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1 Introduction

Many OECD countries have experienced high immigration rates during the last two decades and
foreign-born workers now make up a significant share of their total labor force. The overall eco-
nomic effects of immigration on the native population are very much debated. Based on simple
models of factor complementarity, economists have long been optimistic about the existence of a
net immigration surplus for natives (Borjas, 1995). They have also been aware of the redistributive
effects of immigration caused by factor price adjustments (Borjas, 2003). However, once we take
into account labor market frictions and redistributive fiscal policies, the net effect of immigration
on native welfare is harder to calculate. To our knowledge, no previous paper on the effects of immi-
gration has taken into account both imperfect competition in the labor market and redistribution.
This paper begins to fill this gap.

We analyze the effects of immigration in the presence of skill heterogeneity, search frictions,
wage bargaining, and a redistributive welfare state. Our setup is rich enough to replicate the large
observed differences in labor market outcomes between natives and immigrants across countries.
Matching a number of salient moments, we calibrate and simulate our model to provide quantitative
predictions for 20 OECD countries for three different scenarios. While it is impossible to obtain
closed-form solutions for our full general equilibrium model, analytical results are available for
simplified versions.

We begin by describing some relevant empirical regularities. Four important characteristics of
immigrants and host countries shape the effects of immigration on labor markets and redistribu-
tion. The first statistic relates to the skill composition of immigrants relative to natives.! It is a
key aspect for the traditional complementarity-competition effects studied in most of the existing
literature. In particular, the share of tertiary-educated immigrants relative to the share of tertiary-
educated natives determines which group of native workers would be more exposed to potential
competition and which would benefit from complementarity. In about a third of the surveyed coun-
tries, on average, immigrants are better educated than natives. In some of the major European
host economies, however (e.g. France and Germany), they are substantially less educated.

The second important statistic is related to the relative wage levels of immigrants and natives. In
all countries surveyed, and in each skill group, natives command a wage premium over immigrants.
These premia vary significantly across countries, however; they are highest in Italy and Greece, and
lowest in Australia, the United States and Switzerland. The wage gap may reflect differences in
(effective) labor productivity. But it may also relate to differences in the outside options of natives
relative to migrants. These two determinants of wage effects have different implications on the
labor market effects of immigrants.

The third statistic relates to the fact that, in most countries, both low and high skilled immi-

grants are much more likely to be unemployed than natives. All countries in our sample provide

! We use ‘skill’ and ‘educational attainment’ interchangeably.



some sort of unemployment insurance, albeit at very different levels of generosity. So, heterogeneity
in unemployment risk leads to net redistribution from the group with lower unemployment rates
to the group with higher unemployment rates.

Finally, the size of the government (measured by share of taxes or public expenditures in GDP)
is a crucial statistic to assess the net fiscal effect of immigrants. Cross-country heterogeneity is huge
and the presence of generous redistribution programs in some countries has important implications
for native welfare if immigrants and natives differ with respect to their income and unemployment
probabilities.

These features describe four different margins through which immigrants affect native welfare.
In our quantitative analysis, we aim to capture all of them. To this end, we must go beyond
the complementarity and labor market competition channel of the canonical model. We need
a setup in which wages and unemployment rates can differ for workers with similar educational
attainments, and where the public sector redistributes income to the unemployed and to low wage
earners. Our model combines a production function featuring skill complementarity with a labor
market characterized by search-and-matching.? Competitive firms create vacancies for high skilled
or low skilled workers. But they cannot distinguish ex ante between natives and immigrants,
who are, within skill groups, perfect substitutes to each other. For given education, our model
allows immigrants to differ from natives with respect to their outside options and their exogenous
job break-up rate. This helps to explain the empirical fact that foreign-born workers face higher
unemployment risk than natives and have higher unemployment rates and lower wages.? The idea is
that immigrants, whose social networks are to a greater extent through work than those of natives,
suffer more from joblessness than natives.

In equilibrium, immigration affects native welfare through four channels. Two of them work
through the labor market: the traditional complementarity effect on wages and a novel effect
on job-creation. The latter arises from the fact that the ex post value of a match for a firm
depends on whether the worker is a native or an immigrant. An immigrant worker has a lower
outside option, but faces a higher exogenous split rate. Together, these two effects result in higher
or lower incentives for job creation when the share of immigrants in the labor force goes up.
Redistribution also works through two channels: one through unemployment benefits and another
through proportional taxes and lump-sum transfers. How these channels affect native welfare
depends on the relative skill composition of immigrants, as well as on labor market institutions.

We calibrate the parameters of our model such that it matches 11 salient empirical moments
that we have collected for 20 OECD countries. Past immigration rates are taken from the data. We
use the quantitative model to study the effects of the three scenarios on native welfare, separately

for all countries in our sample: (i) a 1% increase in the labor force share of immigrants beyond

Possible terms-of-trade effects of international migration are left out by the assumption that all countries produce a
homogeneous good that can be used in consumption and investment.
3 See, e.g., Arai and Vilhelmsson (2004).



the levels for 2011, keeping the skill composition fixed, (ii) the transition from the status quo to a
hypothetical autarky situation, and (iii) the inflows realized between 2000 and 2011.

Finally, we perform a quantitative comparative statics exercise to better understand the relative
importance of the different mechanisms present in our framework. For this purpose, based on
observed data, we draw a vector of moments for 10,000 artificial economies, calibrate our model to
each of them, and run regressions to obtain conditional correlations between these moments and
our variable of interest: native welfare. Wage and unemployment gaps between immigrants and
natives, and the size of government are found to be important determinants of the welfare effect
of immigrants, stressing the differences between our model and a simpler model with competitive
labor markets which could not deliver those results.

The remainder of this paper is structured as follows. Section 2 frames this paper relative to the
existing literature. Section 3 presents cross country variation of measures related to immigrants,
their performance and redistribution in 20 OECD countries. Section 4 presents our model. Section

5 discusses our calibration strategy and provides our quantitative results. Section 6 concludes.

2 Literature Review

Hanson (2009) points out that the literature on the effects of immigration is characterized by a
“near obsession” with wages.* This strand of research uses increasingly sophisticated approaches,
based on dividing the labor market into cells to estimate own and cross elasticities of substitution,
and to employ the obtained parameter estimates to simulate the complementarity-substitution
channel of immigration.® Some recent papers have moved a step forward and applied the structural
empirical framework of the cell-approach to a situation where wages are set non-competitively.
For instance D’Amuri, Ottaviano, and Peri (2010), Felbermayr et al. (2010), Briicker and Jahn
(2011) and Briicker, Jahn, and Upward (2013) postulate, in reduced form, that wages are decreasing
functions of unemployment rates. While these models do allow for unemployment, the labor market
imperfections (wage rigidity and existence of unemployment) are not micro-founded and the role
of labor market institutions is not explicitly modeled. Moreover these studies do not have any role
for the government. With the exception of Felbermayr et al. (2010), they do not calculate welfare
effects, but only wage effects.

In the presence of non-Walrasian features of the labor market, immigration can improve the
efficiency of labor markets and mitigate the effects of existing distortions. This is a corollary of
the theory of the second best. Schmidt, Stilz, and Zimmermann (1994) suggest that immigrants
generate efficiency gains by weakening the bargaining power of labor unions. Borjas (2001) argues
that immigrant workers react more flexibly to differences in job opportunities than native work-

ers because they are not tied to any specific location. Thereby they smooth the labor market.

4 Longhi, Nijkamp, and Poot (2008) provide a discussion and meta analysis of this literature.
5 E.g. Borjas (2003) and Ottaviano and Peri (2012) and the references therein.



Angrist and Kugler (2003) conclude that low labor market flexibility increases the negative effects
of immigration in Europe. More recently, Chassamboulli and Palivos (2014) study immigration
in a search-and-matching model in which immigrants have inferior outside options than natives.
Hence, bargaining results in lower wages for immigrants ex post, which encourages firms to cre-
ate more vacancies for all types of workers ex ante. We generalize this idea by allowing matches
with immigrants to have different expected duration than those with natives and by introducing
a welfare state. While the analysis of Chassamboulli and Palivos (2014) is mostly theoretical, our
objective is to conduct a quantitative analysis for a large sample of countries.

There is also a separate literature on the fiscal effects of immigration. Calibrating dynamic
equilibrium models featuring demographics and fiscal policy for the US and Sweden, Storesletten
(2000, 2003) finds that immigration can strongly benefit natives if it occurs in the ‘right’ age bracket
(middle-aged workers) and if immigrants have a sufficiently high employment probability. Realized
migration, however, often falls short from the ideal composition, so that de facto immigration may
be a burden rather than a blessing to the native taxpayer.® Dustmann and Frattini (2013) provide
a comprehensive analysis of the net fiscal contribution of immigrants in the UK and find an overall
positive impact. However, virtually all papers in this literature abstract from a micro-founded
modeling of labor market imperfections. They focus on a sort of “accounting method” based
on observed taxes and transfers without considering the equilibrium responses of the economy.
Therefore, these analyses do not include complementarity-based welfare gains.

Finally, there are a few papers that evaluate the global welfare gains from immigration, often ac-
cruing in large part to the immigrants themselves. Benhabib and Jovanovic (2012) use a model with
human capital externalities as in Lucas (1990) to estimate the level of migration that would maxi-
mize world welfare. They find that, from a global perspective, migration ought to be much larger
than it is today. Di Giovanni, Levchenko and Ortega (2014) quantify the welfare effects of interna-
tional migration in a model that carefully incorporates TFP and skill differences, within a Melitz
(2003) framework of international trade with a home market effect. Docquier, Ozden, and Peri
(2014) evaluate wage and employment gains from immigration and emigration in all OECD coun-
tries. They assume a classical perfect competition model of labor demand and supply for two skills,
capturing therefore only the complementarity effects, plus a possible externality effect from human
capital intensity. None of the mentioned papers include a public sector. Moreover, while a global
perspective is interesting, it is the impact of immigrants on natives in receiving countries that is

most likely to drive immigration policies.

In many countries there is has been a fierce debate about the net fiscal contribution of immigrants. For Germany,
see Sinn et al. (2001) and Bonin (2002).



3 Cross-country Summary Statistics

In this section we provide some summary statistics on immigrants and on their relative labor market
performance. We also survey some relevant institutional features of 20 OECD countries. These

facts motivate our modeling approach, and play a central part in our quantitative exercise.”

3.1 Immigrants in the work force

Table 1 provides summary statistics on eight important measures that characterize the structure of
immigration, immigrants’ labor market performance and the generosity of welfare state across the
20 countries in our sample. The data are taken from Censuses or similar sources and are relative
to year 2011 or the closest available year.® Row [1] of table 1 shows that immigrants make up
a substantial share of the labor force in all countries considered, with the cross-country average
standing at about 17%. They make up almost 10% even in the country with the smallest share
(Portugal).” Row [2] refers to the skill structure of the migrant labor force relative to the native
one. On average across our 20 countries, the share of tertiary educated immigrants relative to
the share of tertiary educated natives is almost unity. However, there is a substantial amount of
heterogeneity across countries. For example, in Canada, the share of university graduates in the
labor force is 1.63 times bigger among immigrants than among natives. This strong heterogeneity
in relative skill patterns forebodes heterogeneous distributional effects of immigration. Immigrants
can be expected to compete with natives in the same skill category, so that once could expect low-
skilled natives to be more likely to benefit from immigration in Canada, and high—skilled natives

in Slovenia.

3.2 Labor market outcomes for natives and immigrants

Native and immigrant workers differ strongly regarding their labor market performances. Rows
[3] and [4] in Table 1 show that, across the countries in our sample, the average wage received by
immigrants is typically lower than the one received by natives, even within the same skill class.
Using EU-SILC and Census data, both for high and low skilled workers, the average yearly wage
paid to immigrants amounts to only 86% of the one paid to natives. There is considerable variation
behind the average. There is no wage gap in Canada for low-skilled workers and in Switzerland for
high-skilled workers. The wage gap for is highest in Greece for low-skilled workers and in Italy for
high-skilled workers.

We have been able to compile a set of comparative and reliable moments for 16 EU member states, plus Switzerland,
the United States, Canada and Australia. See Appendix B for details.

Table 1 shows summary statistics. Table B.1 in our Appendix provides additional detail on each country.

The countries in our sample are, on average, more open to migration than the average OECD country, where the
labor force share of immigrants amounts to 10%. Also note that labor force shares lie substantially above population
shares. The work force includes only migrants with work permits (i.e., in many countries, it excludes, e.g., asylum
seekers and refugees).



Table 1: Summary Statistics of moments of interest

Variable Average Top Bottom Top value Bottom Value
10% 10% (Country) (Country)
[1] Share of immigrants 171%  21.8%  12.0% 39.1% 9.9%
in the labor force (Luxembourg) (Portugal)
[2] Share of tertiary-educated, 0.99 1.45 0.64 1.63 0.40
immigrants rel. to natives (Canada) (Slovenia)
[3] Low-skilled average wage, 0.86 0.96 0.75 0.99 0.72
immigrants rel. to natives (Canada) (Greece)
[4] High-skilled average wage, 0.86 1.00 0.74 1.01 0.64
immigrants rel. to natives (Switzerland) (Italy)
[5] Low-skilled unemployment, 1.62 2.36 1.13 2.43 0.91
immigrants rel. to natives (Switzerland)  (United States)
[6] High-skilled unemployment, 2.19 3.45 1.38 3.50 1.14
immigrants rel. to natives (Austria) (Portugal)
[7] Replacement Ratio 38.9%  54.T%  24.0% 62.9% 21.9%
(benefits/wages) (Belgium) (Greece)
[8] Public spending 45.3%  51.9%  39.1% 54.8% 33.4%
as share of GDP (Denmark) (Switzerland)

We are using several data sources; see Appendix B for details.

The inferior labor market performance of immigrants relative to similarly skilled natives could
have different explanations. First, the wage gaps could be due to lower bargaining power of mi-
grants, as explained above. Second, even within the same skill class, migrants may suffer a produc-
tivity disadvantage relative to natives because of inadequate language skills or imperfect portability
of human capital; see Poutvaara (2008). Hence, the value to the firm of filling a vacancy with a
migrant may be higher or lower than filling it with a native. In the absence of directed search, this
means that the expected value of vacancy creation depends on the share of migrants in the labor
force. 10

Rows [5] and [6] report the evidence on relative unemployment rates within the groups of low
and high skilled workers. Discrepancies are large, in particular for the high skilled. Cross-country

heterogeneity is large, too. On average, the likelihood of unemployment for an immigrant is 1.6

10 An alternative option, which we rule out in this paper, is that the additional surplus from employing an immigrant may
compensate the firm for the “distaste” of employing immigrants. This would be a classical employer discrimination
motivation.



times and 2.2 times the corresponding likelihood for a native in the low and high skilled labor market
segments, respectively. Unemployment gaps are largest in Switzerland for the low-skilled and in
Austria for the high-skilled, and lowest in the United States for the low-skilled and in Portugal
for the high-skilled. We model these discrepancies by assuming that matches with immigrants are
more likely to break up. The shorter expected longevity of a match with an immigrant reduces

incentives for vacancy creation much like lower migrant productivity.

3.3 Welfare state characteristics

Differential labor market performance has important implications for our analysis: first, it opens
the door for immigration to affect job creation incentives (which may harm or benefit natives);
second, if immigrants have higher unemployment rates, then natives lose from the redistribution
through unemployment benefits. The magnitude of the latter channel depends on the generosity
of benefits. Following the literature, we measure this by the replacement ratio: the percentage of
after-tax wage income replaced by unemployment benefits. Row [7] of Table 1 shows that this rate
varies from 63% in Belgium to 22% in Greece, with the average across countries at about 39%. The
generosity of unemployment benefits affects the effective bargaining power of workers, their wages,
and the degree of labor market tightness.

Quantitatively even more relevant, however, is the scale of the overall redistribution. Many
Furopean countries engage in substantial redistribution. Government spending as a share of GDP
(which is also similar to total taxes relative to GDP) is a good measure of the redistributive role of
the government. Row [8] of Table 1 reports the summary statistics for our sample. The government
spending share averages 45%, with Switzerland occupying the lowest level (33%) and Denmark the
highest (54%). Transfers (and the provision of public goods) may imply redistribution towards

migrants, but they also affect the distributional effect of immigration within the group of natives.

4 Model

We model each country as an economy open to international capital flows, but small enough to
have no effect on world interest rates.!! There is no international trade in goods, and the stock of
international migrants of different skills is taken as exogenous. Our focus is on understanding the
economic effects of a given inflow of immigrants, not in explaining its causes. For simplicity, in the
description, we omit time and country indexes.

There is a single final output good whose aggregate quantity is given by Y and whose price is
normalized to unity. The government redistributes income in two ways: through unemployment

benefits and through a lump-sum transfer, which can be interpreted to also include publicly provided

1 The assumption of a small open economy is stronger than needed. What is enough is that capital movements in
response to migration flows are small enough not to affect world interest rates.



private goods. Taxes are a constant fraction of wage income. Utility is linear in consumption.

4.1 Production

The final output good is produced using capital K and a composite input good Z. In turn, good Z
is produced using two intermediate inputs, Y7, and Yy, which are linear functions of employment
of low skilled and high skilled workers, respectively, as in Acemoglu (2001). More precisely, the

supply side is characterized by the following set of expressions:!?

Yy — AKaZI—a,a c (0’ ]_)7 (1)
1
Z = [aYf+Q-2)Yf]7,pe(0,1);
Y, = > (1—wuy)m;Qiji € {L,H},
JE{N.I}

where « is the output elasticity of capital, A denotes the total factor productivity, p governs the
elasticity of substitution between the low skill intensive good Y7, and the high skill intensive good
Yr, x € (0,1) is a productivity parameter, Q;; is the supply of different types of labor, with
i € {L, H} indexing skills (high and low education) and j € {N, I'} distinguishing native (/V) and
immigrant (I) workers. Finally, u;; is the unemployment rate and m;; labor productivity for group
i X j. We assume that natives and migrants are perfect substitutes in production but we allow for
different effectiveness (productivity) between immigrants and natives in a skill group.'?

We assume that capital is freely mobile internationally so that the return to capital is determined
on world markets. The stock of capital owned by natives is given by K. The optimal use of
capital in production can differ from K and it is determined by the usual first order condition
r+06 =aAK* 17172 where r 4 § is the user cost of capital, given by the sum of the interest rate
on a risk-free asset and capital depreciation rate. Hence, gross capital income R generated in the
economy is given by:

R=(r+0)K = aAK*Z'™® = aY. (2)

Intermediate goods are produced under perfect competition. So, their price equals their marginal

contribution to the production of the final good Y, namely:

l—a—p

pr = AKY(1—a)aY}) ' [oYP + (1 —2)Yf] o, (3)

l—a—

pr = AK*(1-a)(1-a)Yf " [2Y) + (1 -a)Yf] » . (4)

The production function of the intermediate goods is very simple: once a worker of group 7 X j
(1t € {L,H}, j € {N,I}) has been hired he/she produces 7;; units of the intermediate good Y;.

12 A similar structure is used in Chassamboulli and Palivos (2014) and in Ottaviano and Peri (2012).
3See the debate in Ottaviano and Peri (2012).



The labor market, however, is not competitive, and therefore equilibrium prices of the intermediate

goods are not equal to wages.

4.2 Labor Markets

There is a separate labor market for each type of worker (H and L) and supplies are given. Firms
post vacancies specific to a skill. Depending on the vacancies and unemployed in each market,
matches are formed in each period. Labor supply is taken as exogenous and natives and immigrants
of the same skill type compete for the same jobs. The total supply of workers in labor market 4 is
therefore given by @Q; = Zje (NI} Qij,1 € {H, L}. Immigration represents an exogenous change in

the number of foreign-born workers Q;;.

Matching process. Firms cannot distinguish between natives and immigrants when posting
vacancies. In other words, they cannot direct their search activities. So, while there are four types
of workers, there are only two labor markets (for high and low skilled workers). At each instant of
time, a mass V; of open vacancies and a mass of U; = Zje (NI} U;; of unemployed workers exist
in each labor market i. We denote the mass of successful matches by M. For each market, we use
a standard constant returns to scale matching function that is increasing in both its arguments,

concave and homogenous of degree one:'*

M(U;, Vi) = €UV, i=H,L, (5)

where ¢ € (0,1) is the matching elasticity and £ is a scale parameter. Labor market tightness,
defined as 6; = V;/Uj;, is measured as the number of vacancies per unemployed person. The rate at
which the firms fill vacancies is M;/V; = q(0;) = £€0~¢. The rate at which the unemployed find jobs
is M;/U; = m(6;) = £0'~¢. Market tightness makes it easier for an unemployed to find a job and
conversely harder for a firm to fill a vacancy. Existing matches are broken at the exogenous rate
sij, which may differ between natives and migrants as well as across skill types. Heterogeneity in
si; is one important determinant of the heterogeneity in wage rates and unemployment rates across

groups.

Bellman Equations. With these assumptions the Bellman (asset) equations governing the value

to a firm producing good 4 of an open vacancy J) and of a filled job JZ-I; are as follows:

rIY = i q00) [(1 - 60 Th + 6Tk — IV, ©
rJfi = wgpi—wig — sy [JS — I, @)

1 Ljungqvist and Sargent (2005) also analyze the case in which there are separate matching functions by level of
unemployment benefits, or for both skills and benefits.

10



where ¢; is the flow cost of an open vacancy (denoted in terms of the numéraire good). The variable
o¢; = Ui/ (Uir + U;n) denotes the share of immigrants among those searching for a job. The flow
value of an open vacancy, rJiV, has no index j, since firms cannot direct their search. Instead,
the term in brackets includes both the case that the job is filled by a native and the case that
the job is filled by an immigrant. An open vacancy is turned into a filled job with the rate ¢ (6;).
This generates a capital gain equal to the expected value of the filled job minus value of the open
vacancy. Similarly, the flow value of a filled job is equal to the flow return of a filled job (m;;p; — w;;)
minus the expected capital loss occurring if the match breaks (at rate s;;).

For workers, the Bellman equations governing the value of employment, JZ

i and unemployment,

Jg-, are as follows:

rJS = g+bi+hiy+m(0:) [J5 - J5], (8)

rJf = gtwi(1—t)—s; [T] -], (9)
where t is a proportional tax rate on labor, g is a lump-sum transfer, b;; < m;;p; the unemployment
benefit, and h;; the non-monetary effect on utility of losing one’s job.!> Without loss of generality,
we normalize h;; to zero for natives (hgny = hrny =0). The value of h;; will be negative for
immigrants if they experience larger disutility from unemployment due to not being in their home
country. The flow value of unemployment is given by (b;; + h;j) plus the capital gain arising from
a successful match, which occurs at rate m (6;). Similarly, the flow value of employment is the
net wage minus a capital loss arising from job destruction. Our assumption that h;; < 0 follows
Chassamboulli and Palivos (2014).

Wage bargaining. Firms post vacancies until the value of posting a vacancy drops to zero.
The free entry condition J,L»V = 0 applies to vacancies in both skill classes. As it is customary
in the literature, we assume that wages are bargained once a match has been formed (and the
identity of the worker — native or immigrant — has been revealed). Let the bargaining power of
the worker be § € (0,1); then, the worker receives the share § of the total surplus of the match
(Jz-? + Jg — Jg — Jiv> . Incorporating the free entry condition, this implies

(1= 8) (O = J5) = B, 10

As usual in this type of models, we focus on the steady state, i.e. the situation where the flows

into and out of unemployment must be equal for each type of workers: s;; (Qi; — Usj) = m(0;)Usi;

5 One might argue that h;; should be positive, as those losing a job have more time available for leisure. However, social
psychologist Jahoda (1981) highlights that employment provides several important non-monetary payoffs, including
social contacts beyond the family. Blanchflower and Oswald (2004) provide evidence on significant utility costs of
unemployment in the United States and in the United Kingdom, and Winkelmann and Winkelmann (1995) and
Schob (2012) in Germany. These studies suggest a negative value of h;;. If natives have wider social networks than
immigrants, non-monetary costs of unemployment would be bigger for immigrants.

11



fori=H,L and j = N, I. Thus, we obtain:

Sij m(6;)

U, = 7Qz,andEl = —
T s+ m(0;) Y T s+ m(6;)

Qij; fori=H,L and j = N, I, (11)

where Fj; is total employment in labor market cell  x j. As usual, tighter market leads to lower

equilibrium unemployment, and higher separation rates to more equilibrium unemployment.

4.3 Public sector

We consider a very simple budget constraint. The government collects income by proportional
taxation on labor. Capital is not taxed. The government uses its revenues to finance the payment

of unemployment benefits and the lump-sum transfer ¢.'® With these assumptions, the government

DD bU+9> ) Qu=tY > wyE. (12)
i i i

The left-hand side of equation (12) corresponds to government expenditures, given by the sum

budget constraint is

of total unemployment benefits and the lump-sum transfers. The right-hand side corresponds to

government revenues. We will treat b;; and g as exogenous!” and let ¢ adjust to satisfy (12).

4.4 Equilibrium

Job-creation conditions. Combining the Bellman Equations (6), (7), and the free entry condi-
tion JiV = 0, we derive, for each labor market ¢, a relationship between labor market tightness 6;

and the expected present discounted value of the job surplus to the firm:

TijPi — Wiy
= D gyl (13)

jenn 4+ Sij

This can be seen as a job-creation condition. It says that the expected cost of creating a vacancy
(the left-hand-side) must be equal to the expected per period operating profit from a job filled with
either a native or a migrant, m;;p; —w;;, discounted at the specific effective discount rate r+s;; (the
right-hand-side). The job surplus to the firm can be high because the worker has high productivity
m;j, because she is paid a low wage w;;, or because she has a low separation rate s;;. This points at

a key channel through which immigrants affect labor markets for natives. If they are paid a lower

161t would be easy to introduce publicly provided private goods into our model. Assuming that the government provides
also a pure public good would increase the gains of immigration mechanically as the fixed costs would be divided
more widely. Therefore, our formulation provides conservative estimates on potential benefits of immigration. In our
data, regressing the log of public expenditures on the log of population size produces a coefficient of 1.03 (¢ statistic:
18.66; R squared: 0.95). This is consistent with our hypothesis that government expenditures can be expressed in
terms of per capita transfers, the role for pure public goods being limited.

1"We take replacement rates from the data and calculate unemployment benefits using replacement rates and wages.
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wage than natives for the same productivity, an increase in their share ¢;; increases the surplus
of the firm (right hand side) and in equilibrium it must increase job creation and labor market

tightness #;. This, in turn, decreases native unemployment and increases native wages.

Wage equations. Substituting the value functions (8) and (9) into (10), and recognizing that
the free entry condition implies Jg = (mjpi — wiz) / (r + si;) from (7), one can express the wage

rate as a convex combination of the value product of a match, m;;p;, and the outside option b;; + h;;:

T’—i—Sij-i-m(@i)
(r+sij) [L =t (1= B)] + Bm

T+ Sij
T+ i) [1 =t (1= B)] + Bm (6;)

(bij + hij) -
(14)

The lower is the bargaining power of the worker () the closer is the wage to the outside option.

wi; = (ei)mjpﬂr(l ) (

If 5 =0, wij = (bjj+ hij) /(1 —t) which is exactly the outside option. As  approaches unity,
the worker’s income approaches the product of her labor 7;;p; and the outside option becomes
irrelevant. Moreover, the tighter is the market (as m(6;)" > 0) the larger is the weight on m;;p; as
workers have a stronger effective bargaining position.'® It is also straightforward to show that (for
a given equilibrium value of labor market tightness) higher separation rates are associated with
lower wages. This means that if we adjust the separation rates of two groups in such a way that
market tightness is unaffected, the group with higher separation rates is also going to have lower
equilibrium wages.

From (13) and (14), it is easy to see that heterogeneity between native and immigrant workers
in their productivity m;; and in their separation rates s;; have qualitatively similar effects. Lower
productivity of migrants and higher separation rates represent a downward shift of the job-creation
curve in wage-tightness space. Differences in the outside option h;; shift the wage curves (14) in

similar qualitative fashion.

Definition of equilibrium. The equations above define a set of ten equilibrium conditions: one
first-order condition governing the optimal capital stock (2), two profit maximizing conditions on
goods markets (3) and (4), the government budget constraint (12), two job-creation conditions (13)
for each skill category, and four wage equations (14). We use them to solve for ten equilibrium
objects: {K;pr,pu;t;0r, 00, win, wrr, wgN, wrr} . Knowing 6;, one can immediately obtain U,
Y;; and ¢; from (11). Note that choosing the price of the final output good as the numéraire implies

a restriction on goods prices pr,py which makes either (3) or (4) redundant (Walras’ Law).!?

18 Note that utility obtained from public goods consumption drops out from (14).
19That restriction arises from setting the price index dual to the production function system (1) equal to unity. ILe.,
P = A" (r+08)* T (a™*(1 — a)* 1) with [T = (pi/ *~Dg/(1=0) 4 o/ (P=1) (1 _ gy 1/ (=p)yp/(=p)
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4.5 Analytical results without public sector

The model we have outlined above captures several mechanisms through which natives’ outcomes
are affected by the characteristics and size of the immigrant population. Because of the complexity
of the model, it has to be analyzed numerically. Before proceeding to numerical analysis, this

subsection presents some analytical results for a simplified model without a public sector.

Remark 1. Let us abstract from a public sector so that g = b;; = 0. Moreover, let us assume
that natives and immigrants are identical except for the outside options so that s;; = s;, m; = 1,

and h;;r < 0. Then, the model implies that

(i) an inflow of immigrants with the same skilled-unskilled composition as natives increases wages

and decreases unemployment rates of natives, and therefore increases native welfare;

(i1) an inflow of immigrants of skill i will unambiguously benefit natives of skill i' # i. It may

benefit natives of skill i as well, but that depends on parameters;

(iii) a worsening of the outside option of immigrants increases wages, decreases unemployment

rates and increases welfare for natives.

Proof. See the Appendix.

The result in (i) is intuitive. In a model where immigrants have worse outside option than natives
(as in Chassamboulli and Palivos, 2014) immigrants affect natives through skill complementarity
and through their effect on vacancy creation. The skill complementarity channel is inactive if we
assume that immigrants have the same skill distribution as natives. The job creation channel is
driven by the fact that immigrants’ lower outside option translates into a larger surplus for the
firm when a vacancy is filled by an immigrant. A higher share of immigrants encourages firms
to create more vacancies. The resulting tighter labor markets benefit natives by lowering their
unemployment rate and increasing their wages.

The intuition for (ii) is also straightforward: without a government, an inflow of immigrants of
skill ¢ will affect natives of skill i’ # 4 only through the factor complementarity channel, which is
unambiguously positive. On the other hand, our model cannot deliver sharp predictions concerning
the effect on natives of the same skill as immigrants. The reason is that there are two counteracting
effects at work: a factor competition effect (which is negative for natives) and a vacancy creation
effect (positive for natives). The latter will tend to dominate when natives have high unemployment
rates and when wage gaps between immigrants and natives are large.

The result in (iii) is driven by the same mechanism as (i): The surplus from the match that the
firm gets is a negative function of the outside option of the worker. And because vacancies cannot
be directed to immigrants or natives, the additional vacancies that firms post benefit natives as

well.
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Remark 2. Let us abstract from a public sector so that g = b;; = 0. Moreover, let us assume
that natives and immigrants are identical except for separation rates so that h;y = 0, m;; = 1, and

si1 > s;N. Then, the model implies that

(i) aninflow of immigrants with the same skilled-unskilled composition as natives decreases wages

and increases unemployment rates of all natives, and therefore decreases native welfare;

(ii) an inflow of immigrants of skill i will unambiguously reduce the welfare of natives of skill i,

and may have either positive or negative effect on natives of skill i’ # i;

(iii) an increase in the separation rates for immigrants affects negatively welfare of all natives,

through both wages and unemployment rates.

Proof. In the text; also see the Appendix for further discussion.

The intuition for the result in (i) above is the same (in the opposite direction) as the intuition
for result (i) of Remark 1. The only effect of a balanced immigrant inflow is through the vacancy
creation effect, which is negative in this case: more immigrants mean that the firm’s expected
surplus from a match is lower. This reduces the number of posted vacancies, and market tightness
adjusts, putting downward pressure on wages and upward pressure on unemployment of natives.
The first part of the result in (ii) is a joint effect of negative factor competition effect and negative
vacancy creation effect. The effect on natives of the other skill type is indeterminate and depends
on whether the inflow of immigrants of the other type results in an increase or in a decrease in the
number of filled jobs of that type. Result (iii) follows the same intuition: if immigrants have higher
separation rates, expected surplus will be lower and welfare will be lower for workers of the same
skill class. Through production complementarity, there will also be a spillover effect for natives of
a different skill.

The two remarks above illustrate the mechanisms at work in the labor markets of our model
and emphasize the importance of immigrants’ outside option and separation rates in determining
their impact on natives. We will next simulate welfare effects for the countries in our sample using

the full-fledged model and employing country-level moments for calibration.

5 Quantitative Analysis

We parameterize the described model for each of the 20 countries in our data set. Our main object
of interest is per capita group-specific welfare W;;. It equals the sum of average earned after-tax
income, multiplied by the probability of being employed, the sum of the unemployment benefit and
the non-monetary effect on utility of losing one’s job, h;;, multiplied be the probability of being
unemployed, income accruing to the average capital stock k;; owned by members of the group ij, as

well as lump-sum transfer g (or, equivalently for our purposes, a publicly provided private good):
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Wij = (1= Ui)(1 = wij + Usj(bij + hij) + rkij + g. (15)

We are also interested in utilitarian overall native or immigrant (per capita) welfare, which we

obtain averaging across skill categories as follows: W; =", ZQiléWU
1 %t]

5.1 Calibration

External parameters. To prepare the calibration we tie model parameters to observable data.
First, we set unemployment benefits b;; equal to the net wage w;; (1 —t) times the observable
country-specific replacement rate o, i.e. b;; = pw;; (1 —t). Second, we assume that all cap-
ital used in the status quo equilibrium is native owned, so that K = K, and we pin down
that value by using information on the user cost, and the observable capital share a in GDP.
GDP is denoted by Y so that, K = aY/(r+4). Third, we normalize c; to a constant.?’
This leaves us with a total of 26 exogenous parameters which we need to determine using data
{Qij, sij, mij, hir, 0, ¢, &, A, G, Bye, p,r, 0, ), with i € {H, L} and j € {N,I}.

There are two types of parameters in the model. Some of them can be directly equated to
their empirically observable counterparts or can be taken from the literature. Other parameters
are obtained by matching a set of moments. Moreover, while most model parameters vary across
countries, some are assumed to be fixed.

Table 2 below lists model parameters that we take from the empirical literature or can observe
directly in standard data bases. We follow Petrongolo and Pissarides (2001) and most of the related
literature in setting the bargaining power of workers § equal to the elasticity of the matching
function, €, ensuring that the Hosios condition is met. The parameter p governing the elasticity
of substitution between the high skill intensive and the low skill intensive good, is set, in line with
Ottaviano and Peri (2012), at p = 0.5, which corresponds to an elasticity of 2. The user cost of
capital (r + d) is about 12% per year, or about 1% per month following Chassamboulli and Palivos
(2014) and similar to other papers in the literature. The above mentioned parameters do not vary
across the 20 countries considered, due to data limitations.

Table 2 also presents exogenous parameters that we take from the data and which vary across
countries. We have country-specific information on average replacement rates ¢ from the OECD
Benefits and Wages data base. We also allow the capital shares «, to vary across countries and
we take those from OECD data. Finally, we use observed data on immigrant stocks @;; as we
have information on immigrants as percentage of labor force in each skill group. Without loss of

generality, we normalized the native labor force of a country to 1 such that >, Qin = 1.2t

29We checked that it is just a normalization by changing the value of ¢r, and verified that results are unaffected.
21'We construct the four population shares from the immigrant share, the skill composition of natives and of immigrants,
and this normalization.
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Table 2: Parameters taken from available data or the literature

Parameter Description Mean s.d. Source
Parameters without country variation
6] worker bargaining power 0.5 n.a. Petrongolo and Pissarides (2001)
€ matching elasticity 0.5 n.a. Petrongolo and Pissarides (2001)
p substitution elasticity 0.5 n.a. Ottaviano and Peri (2012)
r interest rate (monthly) 0.004 n.a. Chassamboulli and Palivos (2014)
4] depreciation rate (monthly) 0.0061 n.a. Chassamboulli and Palivos (2014)
Parameters varying across countries
0 replacement rate 0.39 0.13 OECD Benefits and Wages
« capital share 0.35 0.05 OECD Labor Cost Indicators
QLN low skilled natives 0.72  0.07 Eurostat, Census, HILDA
QuN high skilled natives 0.28  0.07 Eurostat, Census, HILDA
Qrr low skilled immigrants 0.15  0.08 Eurostat, Census, HILDA
Qur high skilled immigrants 0.06 0.05 Eurostat, Census, HILDA

Population shares @);; are normalized so that Qv + Qun = 1.

See Appendix B for details on data sources.

Calibration of unobserved model parameters. We pin down the remaining parameters of
the model such that the baseline equilibrium of our model reproduces a number of moments that
we observe for our 20 OECD economies. Table 3 shows the 11 empirical moments that are available
for our analysis. Since there are 15 parameters left to determine ({s;;, 7, hir, cu, &, A, z,G}) , we
face an identification problem.

We solve the issue by setting m;; = 1. The rationale for this specific choice is twofold. First,
given the structure of the moments that we want to match, we want to maintain a basic trade-off
in the model, namely that the presence of immigrant can encourage or discourage job creation.
The first case occurs with h;; < 0 (as in Chassamboulli and Palivos, 2014); the second happens if
sir > s;y or if mr < mn. So, we want to maintain flexibility on h;;. Moreover, while s;; and 7;;
affect the value of a filled vacancy in a similar way, allowing variation in s;; has the advantage that
it affects both wages and unemployment rates. Second, empirical results by Lalonde and Topel
(1991), Borjas and Friedberg (2009), and Kerr and Kerr (2011) show that immigrants are paid less
than natives after controlling for observable productivity drivers such as education and language.??

With this restriction, we calibrate the remaining 11 parameters of the model so that our model
exactly reproduces the set of moments, country by country, as summarized by Table 4. The
moments mostly have country variation and have been discussed in Section 2 above. Note that the

standard deviations reported in the table refer to variation across countries.

22Note that, even with mi; = 1, different skills command different productivities due to the parameter x included in
equation (1). In Section 5.2.3, we conduct a sensitivity analysis that identifies those countries for which failure of our
identifying assumption is most problematic.
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Table 3: Matched Moments

Moment Source Mean S.d.

Moments without country variation

Avg. job duration, low skilled (quarters) Chassamboulli and Palivos (2014) 294  n.a.
Avg. job duration, high skilled (quarters) Chassamboulli and Palivos (2014)  52.6  n.a.

Moments varying across countries

Native wage premium, low skilled EU-SILC, Censuses, HILDA 1.18  0.11
Native wage premium, high skilled EU-SILC, Censuses, HILDA 1.18  0.15
Skilled-Unskilled wage ratio, native workers KEU-SILC, Censuses, HILDA 1.54  0.23
Unempl. rate low skilled natives EU LSF, CPS, Can. LFS, HILDA  0.08 0.04
Unempl. rate low skilled immigrants EU LSF, CPS, Can. LFS, HILDA  0.12  0.05
Unempl. rate high skilled natives EU LSF, CPS, Can. LFS, HILDA  0.04  0.02
Unempl. rate high skilled immigrants EU LSF, CPS, Can. LFS, HILDA  0.08 0.03
Government Expenditures as % of GDP IMF 0.45  0.06
Real per-capita GDP, US=1 (PPP) World Bank WDI 0.82 0.29

All shares refer to working age population, aged 15-64.

All the moments above are constructed for each of our 20 countries.

Driven by unemployment rate differences, we calibrate separation rates to be larger for im-
migrants than for natives. The gap is particularly large for low skilled (2 percentage points on
average) reflecting the significantly higher unemployment rate of low skilled immigrants. For high
skilled the difference is only 1%. The parameters hy; and hy; are mostly negative capturing the
worse options (lower utility arising from a loss of social networks) of immigrants when unemployed.
This is revealed by the lower equilibrium wage of immigrants. Three exceptions are high skilled
immigrants in Australia, Switzerland and the US, for which the values of hy; are positive. Using
the calibrated parameters of table 4, in the next sections we will perform some exercises of com-
parative static analysis using, as reference, the current situation and identifying marginal changes
in the share of immigrants. Then we will move to simulate the welfare effects of more substantial
changes in immigration comparing the current situation with counter-factual scenarios, in each of

our 20 countries.

5.2 Results

In our simulations we focus primarily on the welfare effects of immigrants on native workers who
make up the relevant political constituency for migration policy. However, we also present some
effects on previous immigrants. We report results for the 20 countries in our sample on three
simulation scenarios that either take an ex ante perspective (effects of a marginal increase of im-
migration, starting from the current situation) or an ex post perspective (effects of recent or total

migration).
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Table 4: Calibrated Parameter Values

Parameter Description Mean S.d.
13 Match Efficiency Parameter 0.42  0.18
A Total Factor Productivity 0.57 0.11
T Low Skill Share in Production of Intermediates 0.51  0.05
cy Cost of high skill vacancy 0.72  0.55
G Public expenditures 0.36  0.12
SLN Job-separation rate, low skilled natives 0.03 0.00
SLI Job-separation rate, low skilled immigrants 0.05 0.01
SHN Job-separation rate, high skilled natives 0.02 0.00
SHI Job-separation rate, high skilled immigrants 0.03 0.01
hrr Unemployment penalty for low skilled Immigrants -0.97  1.09
hur Unemployment penalty for high skilled Immigrants -1.60  1.25

Calibrated from moments of the data of our 20 countries, full model.

5.2.1 Welfare Effects of a Marginal Increase in Immigration

We start by simulating the welfare effects of increasing the immigrant stock so that its share of the
labor force increases by one percentage point, leaving its relative skill composition unchanged. We
use this scenario to provide insights on the different mechanisms present in our model. In particular,
in five steps, we gradually add all features of our framework. This incremental procedure illustrates
the relative role of each model “ingredient” in shaping the effects on native welfare.? To save space,
Table 5 provides results for two countries only, the US and Germany, in each of the increasingly
rich models. We report welfare effects on natives and immigrants in all countries for the complete
model in Table 6.24

Table 5 starts with Model 1, in which all effects derive exclusively from classical complementarity
channel between immigrants and natives. By setting h;; = 0; s;; = s;n; bj; = 0; g = 0, we eliminate
the effects of any labor market heterogeneity and of the public sector. This setup relates to more
traditional models such as Borjas (2003), Ottaviano and Peri (2012), or Docquier et al. (2014),
in which only the different skill composition of immigrants, and elasticity of substitution, affect
wages.?> We find that overall welfare effects on natives Wy are positive but very close to zero both
in Germany and the US. However, effects on specific skill groups are more pronounced. High-skilled
natives in Germany see a 0.11% increase in their welfare, while low skilled lose 0.05%. In the US,
high skilled individuals lose —0.02%, while low-skilled individuals gain 0.01%. This pattern reflects
the fact that, in the US, immigration drives up the relative supply of skilled workers, reducing their
wages (and, thus, welfare), while, in Germany, the opposite happens.

Model 2 accounts for observed immigrant-native wage differences by allowing for differences in

23'We assume that capital stocks adjust endogenously in all models.
24 Table B.2 at the end of our Appendix provides full country coverage on the stripped-down model variants.
25 These models do not feature search frictions on the labor market; Model 1 does.
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Table 5: Welfare effects (%) for natives

UsS Germany
Wn Wiy Wan | WN Win Wan
Model 1: only complementary effects 0.00 0.01 -0.02 | 0.00 -0.05 0.11
Model 2: adding wage heterogeneity 0.04 0.08 0.00 | 0.07r 0.03 0.17

Model 3: adding unemployment heterogeneity | 0.04  0.08  0.00 | 0.02 -0.03 0.12
Model 4: adding redistribution through b;; 0.05 0.08 0.01 | 0.02 -0.02 0.12
Model 5: adding redistribution through g 0.05 0.06 0.03 |-0.01 -0.03 0.04

the outside option of immigrants and natives (i.e., h;; # 0). This model is similar to Chassamboulli
and Palivos 2014, and adds the job creation effect of immigrants described in Remark 1 above. In
both the US and Germany, this channel adds incentives to create jobs and lowers unemployment. In
this case, average native welfare goes up by 0.07% in Germany and by 0.04% in the US. Moreover,
in both countries, both skill groups gain from immigration. In the complete country sample (Table
B.2 in the Appendix), 14 out of 20 countries experience gains for both skill groups when accounting
for this channel. In the remaining six cases a distributive conflict remains. In these countries,
the skill composition of migrants is heavily biased towards high skilled for which the job creation
channel is relatively unimportant.

Model 3 matches heterogeneity in native-immigrants unemployment rates by allowing separation
rates to differ (i.e., s;; # s;n). Matches with migrants have a shorter expected duration, so that the
vacancy creation effect is weakened. Moreover, the strength of the complementarity channel may be
weakened, too. Interestingly, this generalization has a very small effect in the US, while it cuts the
total immigration surplus to less than a third in Germany. The reason lies in the high unemployment
rates amongst German immigrants relative to natives, while native-immigrants unemployment rates
are almost identical in the US.

Finally, Model 4 adds tax-financed unemployment benefits (b;; > 0) and Model 5, the most
comprehensive variant, also includes general redistribution (¢ > 0). Both in Germany and in the US,
unemployment benefits generate relatively little redistribution and do not alter welfare implications
by much.?® Introducing other public expenditures matters much more, especially in Germany, where
it turns the overall native welfare effect to slightly negative by especially reducing college educated
surplus. In the US, public transfers are comparably less relevant and their introduction has no
major effect on native welfare gains.

Table 6 shows welfare effects for all countries for the full model (Model 5). Natives in most coun-
tries benefit from a one-percentage-point increase in immigrant share of the level force at current
(2011) skill composition. However, in Austria, Belgium, Germany, Luxembourg, the Netherlands,

Sweden and Switzerland native welfare falls. In all these cases, welfare gains turn negative due to

261n the larger country sample, this is a robust finding (see Table B.2 in the Appendix).
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Table 6: Welfare effects (%) of a one percentage point increase in immigration

Countries Natives Immigrants
Wy Wiy Wan | Wi Wir Whar
Australia 0.01 0.06 -0.08 | -0.01 0.09 -0.11
Austria -0.03 -0.03 -0.03 | 0.19 0.20 0.11
Belgium -0.02 -0.03 -0.01 | 0.12 0.12 0.12
Canada 0.04 0.08 -0.08 | 0.08 0.11 0.03
Denmark 0.06 0.11 -0.05 | 0.18 0.27 0.10
Estonia 0.05 0.07r 0.02 | 0.24 0.16 0.37
France 0.02 0.00 0.05 | 0.09 0.09 0.08
Germany -0.01 -0.03 0.04 | 0.06 0.02 0.20
Greece 0.07 0.02 018 | 0.26 0.22 048
Ireland 0.05 0.10 -0.03 | 0.18 0.16 0.21
Italy 0.07 0.05 0.14 | 0.37 0.30 0.81
Luxembourg -0.02 -0.03 -0.01 | 0.04 0.05 0.02
Netherlands -0.01 -0.03 0.02 | 0.10 0.07 0.19
Portugal 0.08 0.09 0.07 | 0.21 0.15 0.37
Slovenia 0.02 -0.04 0.17 | 0.04 0.01 0.22
Spain 0.04 -0.01 0.12 0.18 0.10 0.42
Sweden -0.02 -0.01 -0.04 | 0.08 0.10 0.04
Switzerland -0.04 -0.03 -0.04 | 0.00 0.03 -0.06
United Kingdom | 0.00 -0.03 0.05 | 0.06 -0.03 0.21
United States 0.05 0.06 0.03 | 0.09 0.14 0.03
Average 0.02 0.02 0.03 | 0.13 0.12 0.19
Median 0.02 0.00 0.02 | 0.10 0.10 0.16

All columns refer to our full model, i.e. model 5 as of Table 5.

the redistribution, so that general redistribution plays a bigger role than unemployment benefits.
Countries with initially high unemployment rates of natives (Italy, Greece, Portugal) are among
those benefiting most form the job-creating channel. In all countries, welfare effects — whether posi-
tive or negative — are relatively small, ranging between -0.04% (Switzerland) to 40.07% (Portugal),
and averaging 0.02%.

Table 6 also shows that, across most countries, previous immigrants benefit from additional im-
migration. This is mostly because they benefit strongly from the vacancy creation effect but do not
suffer from increased redistribution as their incomes are lower than natives’. The vacancy creation
effect in a non-Walrasian market can therefore turn the conventional wisdom upside down: existing
immigrants, even if potentially competing with new immigrants may actually gain from immigration
rather than being the group losing the most. Note that positive welfare gains accruing to previous

immigrants makes the welfare gains available to natives smaller; see Felbermayr and Kohler (2007).
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5.2.2 Gains from Realized Immigration

In this section, we report the welfare effects of realized immigration as of 2011 (i) relative to a
hypothetical ‘closed border’ situation, in which countries are assumed to have no foreign-born

workers at all, and (ii) relative to the situation as in year 2000. Table 7 presents the results.

Table 7: Native Welfare Effects, observed migration flows

Autarky vs. Status Quo 2001 vs. 2011
Welfare effects Migrant shares | Welfare effects (%)
Countries W WiN WanN 2000 2011 Wh Wi N Wan
Australia 0.24%  1.26% -1.72% 11.8% 21.0% 0.30% 1.37% -1.77%
Austria 1.77%  1.74% 1.94% 12.7%  18.3% 0.01% 0.20% -0.82%
Belgium 1.70%  1.37% 2.30% 12.5% 17.8% 0.03%  0.05% -0.01%
Canada 1.19%  1.79% -0.57% 10.7% 19.9% 0.07%  0.04%  0.16%
Denmark 1.90%  2.39% 0.86% 10.3% 12.0% 0.52% 1.28% -1.10%
Estonia 1.47%  1.47% 1.46% 13.8% 14.7% 0.15% 0.41% -0.31%
France 0.77%  0.52% 1.27% 10.4%  13.0% 0.09% 0.11%  0.05%
Germany 0.31% -0.07% 1.23% 13.6% 15.3% -0.08% -0.26% 0.36%
Greece 2.02% 1.40% 3.51% 12.3%  14.0% 0.01% -0.18% 0.45%
Ireland 1L.77%  2.30% 0.95% 10.2% 15.3% 0.46% 0.91% -0.25%
Italy 1.87%  1.64% 2.97% 5.2% 11.8% 0.69% 0.57% 1.29%
Luxembourg 0.72%  0.45% 1.15% 23.2% 39.1% -0.03%  0.50% -0.85%
Netherlands 0.48%  0.23% 0.98% 9.4% 14.0% 0.10% 0.21% -0.13%
Portugal 1.27%  1.23% 1.41% 4.6% 9.9% 0.54%  0.54%  0.55%
Slovenia 0.52% -0.20% 2.30% 1.8% 13.1% 0.41% -0.23% 2.00%
Spain 1.90%  0.96% 3.43% 6.6% 17.7% 0.85% 0.27% 1.79%
Sweden 0.63% 0.77% 0.34% 11.5% 17.8% 0.05% 0.36% -0.57%
Switzerland -0.14%  0.04%  -0.46% 19.1%  29.2% | -0.20% 0.39% -1.20%
United Kingdom || 0.35% -0.22% 1.10% 9.6% 14.2% -0.07% -0.43% 0.42%
United States 0.80% 0.97% 0.53% 9.2% 13.5% 0.30%  0.53% -0.05%
Average 1.08%  1.00% 1.25% 109%  17.1% 0.21% 0.33%  0.00%
Median 0.99% 1.10% 1.19% 10.6% 15.0% 0.09% 0.31% -0.03%

We construct immigrant shares and skill composition from OECD data. See Appendix B for details.

Countries featuring positive marginal effects in Table 6, such as Italy, Portugal, Greece and
Ireland, are also among those that gain the most from total immigration. A high unemployment
rate of natives (especially among the low skilled) and large immigrant wage gaps lead to strong
beneficial job-creation effects. Moreover, the job creation effect takes a non-linear form: we find a
positive overall effects for 19 out of our 20 countries while only 13 countries had positive marginal
effects. The magnitudes of the welfare effects of total immigration vary strongly across countries,
reflecting the heterogeneity reported in Section 3. In our sample, both the median and the average

welfare gains are close to 1%.
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As to the distributional effects of immigration, we find that, in 14 out of 20 countries, there is
no distributive conflict amongst natives. This highlights the importance of the job-creation effect,
which can be positive for both groups, over the simple complementarity effect, which is always
positive for one and negative for the other group. Australia, Canada and Switzerland, whose
immigrant composition is most skewed in favor of highly skilled, are the only countries showing
negative effects on the welfare of high skilled natives. Germany, Slovenia and the United Kingdom
exhibit negative (but very small) effect on welfare of the low skilled.

The comparison of the status quo with a ‘closed border’ situation reveals the total welfare
gains from international mobility. More informative for the current policy debate are the gains
from immigration inflows from recent migration flows (from 2001 to 2011). All of the considered
countries have seen the immigrant share in the work force increase quite substantially in that period.
Not shown in the table, countries differ strongly as to the skill composition of recent immigration.
Most countries experienced an increase in the share of high skilled among immigrants. However
the opposite is true for a few countries, including Germany, Greece and the United Kingdom.

Our simulations find that sixteen countries out of twenty experienced positive effects for the
aggregate native welfare, and in five of these countries both low skilled and high skilled natives
benefitted. Overall, because migration has been relatively skilled in the considered countries and
because fiscal transfers have redistributed gains in favor of less skilled, low skilled have benefited
in 16 out of 20 cases. On average they experienced a welfare increase of 0.33 percent, while high
skilled natives have not benefitted. Note that the positive effects for the low skilled, the very
low effects for the high skilled, and the small positive effects on welfare are consistent with the
findings of Docquier et al. (2014).27 Overall the simulations of the welfare effects of immigration
during the last 10 years show on average a positive effect on per capita income (after-tax earned
income and transfers) for natives. In all countries, a substantial part of these gains derived from
lower unemployment amongst low skilled natives. The model attributes to immigration an average
unemployment rate decrease by 0.47 percentage points. High skilled unemployment also fell in 15

out of 20 countries because of immigration (on average by 0.38 percentage points).

5.2.3 Robustness Check: Immigrant-Native Productivity Gaps within Skill-Groups

In the preceding analysis, we have solved the identification issue by assuming no productivity
differences between immigrants and natives of the same skill level, i.e. by setting m;; = 1. In
this robustness check, we introduce a parameter n € (0,1) which makes the immigrant-native

productivity gap proportional to the observed wage gap between immigrants and natives.?® Setting

2" Those authors simulate the labor market effects of immigrants in a model featuring competitive labor markets. They
focus on net immigration between 1990-2000 into OECD countries. Their study neither features the job creation nor
the income redistribution effects, but it allows for potentially positive externalities from the high to the low skilled.

281.e., we posit min /mir — 1 = (win /wir — 1) .
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min = 1, this implies that m;; = [ (win/wir — 1) + 1]71 < 1. In the absence of a wage gap (i.e.,
win = w;s) or with n = 0, one has m;; = 1 (as assumed in our default specification). At the other
extreme, with = 1, the entire wage gap is explained by a productivity gap.

Research by LaLoonde and Topel (1991), Borjas and Friedberg (2009), and Kerr and Kerr (2011)
suggests that a substantial immigrant-native wage gap persists even after controlling for the porta-

bility of human capital. Hence, it is plausible to assume that 7 lies closer to 0 than to 1.

Figure 1: Critical value of n at which immigration gain changes sign
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Note: The Figure shows that value of n (the share of the within-group wage difference explained by
productivity differences) at which the overall native welfare gain resulting from the total observed stock of
immigrants changes sign; the reference scenario being displayed in the second column of Table 7.

Figure 1 plots that level of 7, for which the overall native welfare gain due to immigrants, as
shown in the second column of Table 7 for the case n = 0, changes sign. For example, in Canada,
immigration would be beneficial for natives even if almost all of the wage gap is due to productivity
differences (within skill groups) between natives and migrants. In contrast, in Germany or Sweden,
the gain would already turn negative with an n larger than 0.13 or 0.20, respectively. We may

conclude that our assumption 7;; = 1 may be problematic for countries at the lower end of Figure
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1, while it is less of an issue for countries in the upper regions. Clearly, the Figure illustrates the

need for further empirical research on the origin of immigrant-native wage differentials.

5.3 Welfare effects and Country Characteristics: A linear decomposition

Our simulations show that the effects of immigration on native welfare depend in complicated ways
on the labor markets characteristics, the composition of the immigrant inflow and on redistributive
institutions in the host countries. We use a parsimonious regression analysis based on Monte Carlo
type simulations to investigate how native welfare gains depend on measurable initial moments of
country-specific variables.

We first create a sample of 10,000 artificial economies, each described by a 15-dimensional vector
of characteristics (initial labor force shares of natives and migrants, wage gaps, unemployment rates,
GDPs, government shares, etc.).?? We draw these ‘moments’ from a jointly distributed normal
distribution N (i, ), where p is a (15-dimensional) vector of means and X is the corresponding
variance-covariance matrix, both generated from our sample of 20 OECD countries.3°

In the next step, we calibrate the model parameters of the artificial economies such that they
match the drawn characteristics, following the same procedure as in the sections above. We then
simulate the effects of a one percentage point increase in the labor force share of immigrants for
our artificial countries. This exercise creates observations on 10,000 economies which feature the
same joint distribution of the average moments of the 15 relevant variables as the 20 real OECD
economies that we do observe.

With these data we run a simple OLS regression (for all natives, and then separately by skill)
where welfare gains for natives as a dependent variable are regressed on country characteristics of
our simulated data (these are simple transformations of the 15 random variables). More precisely,

we run a semi-log ‘moment regression’:

AlnW;n = Z BrIn X + u; (16)
k=1,...K

where AlnW;y denotes the proportional welfare gain for natives in economy i, X;x is an i X K
matrix of country characteristics and w; is an error term that captures specification error.3! To
facilitate the quantitative comparison of effects, Table 8 presents standardized beta coefficients
from regression (16).3? Tt also shows the associated t-statistics (in square brackets). The estimates
should be interpreted as a way of summarizing the conditional correlation of a certain country

characteristic with the native welfare effect of immigration in a linear coefficient. Thus, regression

29The country moments are those listed in the lower half of Table 2 and the nine moments that vary across countries
in Table 3 (job duration has no country variation). This gives us a total of 15 moments.

30We truncate the distribution at Mk £ 20y to avoid meaningless realizations.

31 The theoretical model is highly non-linear; the investigation device (16), however, is approximately log-linear.
32GStandardized beta coefficients measure the impact of an independent variable on the dependent variable in units of
standard deviations, i.e., fro (In X3) /o (Aln Wy) .
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Table 8: Native Welfare Gains by Skill, Semi-Log Moment Regression

Dependent variable: Welfare Gains of Natives from one 1% point increase in immigrant stock

(1) (2) (3)
All Natives Low Skilled High Skilled

Native/Immigrant Wage gap, Skilled 0.0867*** 0.065*** 0.124%**
[6.38] [4.88] [10.15]

Native/Immigrant Wage gap, Unskilled 0.1027%** 0.066*** 0.152%**
[6.75] [4.44] [11.11]
Immigrant /Native Unemployment Gap, Skilled -0.016 -0.015 -0.017
[1.22] [1.18] [-1.42]

Immigrant /Native Unemployment Gap, Unskilled -0.096%** -0.081%** -0.114%**
[-5.64] [-4.84] [-7.41]

Share of Immigrants in the Labor Force -0.145%%* -0.11 1% -0.195%**
[-10.57] [-8.17] [-15.65]

Share of Tertiary Educated: Immigrant/Native ratio  0.058%** 0.176*** -0.347%**
[4.57) 13.89] -20.96]
Share of Tertiary Educated among Natives 0.007 0.001 0.019*
[0.62] [0.08] 1.83]

Replacement Rate 0.0517%** 0.058%** 0.039***
[3.06] [3.49] [2.61]

Government Expenditures as share of GDP -0.062%** -0.052%** -0.074%%*
[-4.36] -3.69] [-5.70]
Observations 10000 10000 10000
R? 0.042 0.057 0.213

Standardized beta coefficients; ¢ statistics in brackets. * p < 0.1, ** p < 0.05, *** p < 0.01

All regressors are in logs. Artificial economies obtained with sampling from joint normal.

(16) is a way of obtaining quantitative comparative statics results and by no means a test of the
model.

Column (1) of table 8 shows that the native/immigrant wage gaps turn out to be the most
important positive determinants of the overall native welfare gains from immigration. Increasing
the high skilled and the low skilled wage gaps by one standard deviation leads to an increase in
the welfare gains by 0.09 and 0.1 standard deviations, respectively. This result shows the strength
of the job-creation effect discussed above. The second most important positive driver is the skill
ratio between natives and immigrants: relatively highly educated immigrants are associated with
larger gains.?? The replacement rate ranks third: a higher replacement rate increases the gains as
immigrants’ job-creating effects are stronger if labor market frictions are initially more pronounced.
This effect dwarfs the negative redistributive role of replacement rates.

The pre-existing share of immigrants in the labor force turns out to be the most important neg-

330n the other hand, the share of tertiary educated among natives is unimportant once educational attainments of
immigrants relative to natives are taken into account.
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ative determinant of the welfare gains (standardized beta of -0.15). This suggests that there may be
a level of the share of immigrants at which the (usually) positive welfare effects of immigrants esti-
mated in the previous section may turn negative. The logic for this result relates to infra-marginal
effects: if additional immigration raises the wages of incumbent migrants, firms’ incentives to cre-
ate jobs fall and the value of immigration for immigrants is diminished; see Felbermayr and Kohler
(2007). Immigrant/native unemployment gaps also reduce the welfare gains of immigration, as
expected. The role of general redistribution ranks only as the third most important negative de-
terminant (standardized beta of -0.06).

Looking at the welfare gains of low skilled (column (2)) or high skilled natives (column (3)),
a similar picture emerges. However, the relative skill composition of immigrants is the dominant
determinant of welfare gains: the larger the share of immigrants with tertiary education, the
higher the welfare gains for the low skilled and the smaller the gains for the high skilled. The
associated standardized betas are quite substantial: 0.18 and -0.35, respectively. This shows that
the classical complementarity /substitution channel is still important for quantifying the distributive
consequences of migration, but matters much less for overall native welfare gains. Native wage gaps
with immigrants still augment the welfare gains, and the strength of labor market imperfections

(as measured by the replacement rate) matters more for low skilled than for high skilled natives.

6 Conclusions

The impact of immigration on wages, employment and welfare of natives depends on the charac-
teristics of immigrants and on the institutions of the host country. The research on the economic
effects of immigration, however, has often implicitly assumed market clearing in perfectly compet-
itive labor markets, and no government in charge of redistribution or unemployment insurance. In
this paper, we propose a model that addresses these two issues. We start by showing that, in most
countries, immigrants earn lower wages than natives and face higher unemployment risk, holding
observable skills constant. However, there is substantial heterogeneity across countries, both with
regard to immigrants’ relative labor market performance, and with regard to institutional features
or the size and skill composition of the immigrant stock.

We develop a model that is sufficiently flexible to capture these facts. We use a standard
search-and-matching model where firms cannot discriminate between immigrants and natives ex
ante. However, when a match is formed, wage bargaining accounts for immigrants’ lower outside
options and lower expected match duration. These two ingredients imply that a higher share of
immigrants can either encourage or discourage vacancy creation by firms, with obvious consequences
for wages and tightness in the labor markets for both low and high skilled workers.

We also add a redistributive government to the model. As stressed in the public finance litera-
ture, migration may increase redistribution that can hurt natives who typically hold better paying

jobs and are less likely to be unemployed. Our model accounts for that. Indeed, time and again,
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surveys show that unemployment and fiscal transfers are the most important determinants of overall
attitudes towards migration by natives (Boeri, 2010).34

Introducing random-search frictions into a model featuring skill complementarity has quantita-
tively important implications on the effects of immigration on the welfare of natives. First, when
foreign workers have worse outside option than natives, immigration boosts firms’ incentives to
create vacancies; this benefits all workers (natives and incumbent immigrants) and increases the
immigration surplus. Part of this advantage is eroded by the fact that matches with immigrants
typically have shorter duration. However, our quantitative exercise suggests that the net effect
from both channels is positive in virtually all countries of our sample, and sometimes substantial.

Interestingly, this job-creation effect seem more important in countries where domestic labor
market institutions are more conducive to native unemployment. In total, the benefits from im-
migration deriving from labor market imperfections are quantitatively more important than the
classical complementarity /substitution channel or even than redistribution.

Third, in the presence of search frictions and wage bargaining, it is likely that, due to the forces
described above, immigration does not create a distribution conflict between high and low skilled
natives as in the classical model. Nonetheless, the composition of the immigrant work force relative
to natives is still the main predictor of skill-specific native welfare effects.

Fourth, the presence of a redistributive welfare state makes immigration less attractive to na-
tives. It turns a positive aggregate gain into a negative one in 6 out of 20 countries. However, in
most of these countries, the conditional quantitative relevance of high immigrant unemployment is
more important than redistribution.

Finally, accounting for all channels through which immigration affects natives, the latter are
better off with the current migration stocks than in a hypothetical situation of ”closed borders”
in 19 out of 20 countries. Averaging across all countries in our sample, the gains of high skilled
natives from open borders amounts to 1.25% while that of low skilled natives is 1.00%.

Our “macro” approach based on the structural calibration of a model on detailed data from
several countries complements previous reduced-form one-country analyses of the effects of im-
migration. Still, there are many ways in which our analysis could be extended. For example,
accounting for population dynamics and life-cycle aspects would be an important extension. We
hope further research will continue to combine micro and macro approaches to answer the policy

relevant questions about the economic impact of immigrants.

341n contrast, the same data from the European Social Survey indicate that the wage effects of immigration are relatively
unimportant, despite their prominent role in the economic literature.
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Appendix

A Analytics of Simplified Models

A.1 Remark 1

Before we can discuss this specific result, we need to derive a few equations, which are simplifications
of the model we presented above. Assuming that separation rates are the same for immigrants and
natives, the ratio of natives and immigrants among employed and unemployed is the same as their
ratio in the labor force: immigrants and natives have the same chance of getting matched with a
firm (because of ex ante non-identifiability) and have the same probability of transitioning from
employment to unemployment (because they have the same split rates). Hence ¢;, introduced in
equation (6) is equal to Q;7/(Qir +Q;n) in this case, i.e. the share of immigrants in the labor force.
The ratio Yy /Y7 that determines the marginal productivity of each type of workers can then be

written as:
Yy  m(On)[sp +m(0L)] . Qun + Qur

Y, m(0r) [sy +m(0n)]  Qin +Qri
Also in equilibrium the vacancy/employment ratio is s;/q(6;). Substituting (17) into (3) and (4),

(17)

we can write the two equilibrium conditions that determine the equilibrium market tightness 6

and 0, explicitly.

1—p _ _ l—¢
pPE = zAx + (1 — ) (A(By,0.)Q)] 7 = Lhir +cr, (rts0) 1 —t(1=P))+ B,

-t 0,7 (-7 (1-1) 1)

BE 1 _ 52 ¢uhar (r+sm) (1=t (1= B)) + 5805 °
pi- = (1= @) Ao (WO, 00"+ (=) 7 = 7+ en ™ e Ty

(19)
where the term
803 s +€0, "]
601" [sm +€03°7]

depends positively on the tightness of market H and negatively on the tightness of market L. The

_ QuNt+QHT
term € = QLN+QLI

be affected by immigration if the relative composition of more and less educated among immigrants

AOm,01) =

is the supply of highly educated relatively to less educated. This term may also
is different than among natives.

(i) When the inflow of immigrants is balanced (the ratio to low to high skilled is the same as in
the original native population) it is not going to affect {2 and since immigrants of each type are as

productive as natives, there is also no effect through A(6x,60r). The left hand side of equation (18)
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remains the same. The right hand side of the same equation will need to adjust to the increase in
o1, (we look at low skilled first). Since this change has no first order impact on the left-hand side
of equation (18) we can write the partial derivative of 0, with respect to ¢y, for the right-hand side

of equation (18)

(

B djdo; . (1—0Beo, (€0, 1—B)(1—0)—[(r+s) (1—t(1—A)+BE0L “(1—B) (1—DE(— )0, ]
‘L €07 (1-B)(1-1)P2

The sign of this derivative will be driven by the sign of the term

(1—€)BE0L (0, (1= B)(1 = 1) = [(r +s2) (1 — (1 = B)) + B0 V(1 = B)(1 = 1)é(=€)0, '] (21)
which simplifies to

[B(1 = B)(1— )&* + Be(1 = B)(1 = )]0 + Le(r + sp) (1 — (1= B))(1 = B) (1 — 1), > 0 (22)

Equivalently, using equation (19), we find

g _  d/don
don  djdon

>0 (23)

This confirms the intuition that as the number of immigrants increases without changing the ratio
between high skilled and low skilled workers, the value of a vacancy goes up, due to the fact that
immigrants leave a higher surplus to the firm. Since we have a free entry condition that ensures
that the equilibrium value of a vacancy remains zero, more vacancies will be created compared
to the total number of workers, thereby increasing market tightness in both markets. As market

tightness decreases in both markets, unemployment rates for natives will also decrease, since

S

Uy = —
N S; —i—m(@z)

Qiny fori=H,L (24)
In this equation, the arrival of new immigrants will only affect the unemployment rate through
0;. As 0; increases, m(6;) also increases (the probability to find a job is higher the higher market
tightness is), which negatively affects the unemployment rate of natives. Evaluating the effects

on equilibrium wages is only slightly more complicated. We use our wage bargaining equation,

observing that the match surplus will be a positive function of market tightness, i.e. gz: > 0. We
are interested in the effect of a change in market tightness on wages of natives:
owin 5p'm/(0i)[(r +5)(1—=t(1—8))+ Bm(6;)] — [r + si +m(6;)Bm/(6;)] (25)
- (2

90; [(r 4 si) (L=t (1= B)) + Bm (6;)]2
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After a few simple steps, this simplifies to

dw;
o= B (0)[(1 = B)(r + s)pi(1 = )] (26)
Therefore
Qwin : .
50 > 0 if and only if p;(1 —1¢) >0 (27)

which is not an additional condition since we needed to assume this from the start to avoid corner

solutions in which all workers are unemployed.

(i) A change in the outside option of immigrants affects labor market tightness through the same
channel discussed above, namely vacancy creation effects. If the outside option for immigrants
worsens, unemployment of natives falls and wages of natives increase.

In particular, consider a decrease in h;; (i.e. an increase in its absolute value). Note that h;s
only enters equations (18) and (19) when it is multiplied by ¢;. Therefore the effect of a change in
h;r is analytically equivalent to a change in ¢;: having more immigrants or changing the outside
option of current immigrant has the same qualitative effects. Therefore, the effects of labor market
tightness on unemployment rates and wages of natives are equivalent to the analysis above. Just
for clarity in the exposition, let us consider an inflow of less skilled immigrants, focusing on the
effects on high skilled natives. An increase in Qr; will affect 2 in equation (19). By reducing
the relative size of the high skilled population, it will increase market tightness in the high skilled

market. From equation (19) we can then look at the effect of an increase in 05 on ppg:

(1= (1= B)(1 = 1) + e[+ sm)(1 — (1 = ) + ;2&][(1 = B)(1 — 1) ]
60y (1= B) 1~ 1)

OpH _
00y

cH >0

(28)
so that higher labor market tightness is associated with a larger equilibrium surplus from the match,

lower unemployment rates and higher wages for high skilled natives.

(iii) As discussed in the main text, the effect on natives of skill ' # i is entirely driven by
complementarity channel, which is always positive from the concavity of the production function,
as in (Borjas, 1995).

A.2 Remark 2

Results (i) and (ii) operate through identical mechanisms as in the case of remark 1, with the fun-
damental difference that the effect of larger migration stocks is now negative, rather then positive,
for the expected surplus from a match. Given this equivalence, we focus here on (iii).

For simplicity, consider a situation where immigrants and natives have identical separation rates

31



initially. We then increase split rates of immigrants of one type and look at the effects for natives (of
either type). Naturally, the direct stronger effects will be on the immigrant themselves. However,
our focus here is primarily on natives, which means that we are focusing on the indirect effect of
separation rates, which operates through the job creation margin.

In this paragraph we discuss effects on natives of the same skill level, while on the next paragraph
we discuss effects on natives of a different skill level. If immigrants have higher separation rates
than natives, this means that the surplus from being matched with an immigrant is lower, because

the match lasts shorter on average. Therefore, from the free entry condition

rd) = —ci+q(0:) [(1— @) Jiy + ¢ — JY] =0 (29)

bearing in mind that we are ruling out that the firm can target natives or immigrants when it
creates a vacancy, we see that as the value of a filled vacancy falls, equilibrium market tightness
will have to fall in order for the equality to hold. Intuitively, in order for firms to break even in
an environment where they get a lower surplus from the match, the market will have to adjust so
that the probability of filling a vacancy will be larger for firms. In other words, at higher levels of
separation rates for immigrants, less vacancies get created so that equilibrium market tightness is
lower.

The rest of the discussion in this paragraph follows from the results on labor market tight-
ness, which is the channel through which separation rates of immigrants affect labour markets of

35 Below, we discuss the effects on wages and unemployment rates. These are generated

natives.
by difference in separation rates, but since they operate though labor market tightness, they have
been previously looked at in the context of search models. Higher separation rates for immigrants,
which bring about lower equilibrium labor market tightness, generate larger unemployment rates

for natives. Unemployment rates for natives of skill ¢ are

SiN
I _ 30
o sin +m(6;) (30)
since m(f;) is increasing in 6; (in our model we use the functional form m(;) = £0'~¢), the

unemployment rate of natives will be higher the lower is equilibrium market tightness, even though
separation rates of natives are unchanged.
We next discuss the effect of separation rates of immigrants on wages of natives, operating once

again through market tightness. Let us write gross wages of natives as a function only of market

35We are abstracting from the fiscal channel here, which adds a further mechanism: if immigrants have larger separation
rates, they will have larger equilibrium unemployment rates, which imply larger transfers from natives even in the
absence of wage gaps.
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tightness and exogenous parameters again:

T+ sin + €01 F |
(r+siv)(1—t(1—=0))+ I@g@lfspl

We want to investigate the sign of 85”9’;\’ . It is straightforward to see that the term on the

right-hand side of equation 31) is increasing in 6;. The price p; = p;(6;) is a positive function of
r4sin+€0' ¢

rtsin) (1-t(1—P))+BE01 <

positive function of 6;. Therefore, an increase in the separation rates of immigrants, reducing labor

is also a

labor market tightness, and it is easy to show that the expression (

market tightness, also lowers wages for natives.

Within a wage bargaining framework, wages are a convex combination of the surplus from the
match and the outside option of the worker. Lower labor market tightness lowers also the value of
the outside option to the worker (because it is harder to find a job when unemployed), the price of
the intermediate good is lower, and its weight is also lower (because the expected value of a match
following the current match is lower).

Summarizing, through its negative effects on labor market tightness, higher separation rates
for immigrants result in higher unemployment rates and lower wages, for immigrants but also for
natives of the same skill class. These dynamics will also have second-order spillover effects of the
same sign on native workers of a different skill class. This effect operates through equations 3 and
4, governing prices of the intermediate goods. A lower employment for one skill level corresponds
to a lower price in the other sector, due to complementarities. The mechanism feeds on itself and
moves the system along a saddle path to a new steady state. Therefore, our model predicts that
larger separation rates for immigrants in one sector will lower wages and increase unemployment
of natives of the same skill level and also of natives of a different skill level (although this indirect

effect is likely to be small).

B Data Sources

The calibration of our model requires us to have different types of information, in particular con-
cerning population shares (skill shares of the labor force in each country, percentage of foreign-born
individuals in each country, skill shares among immigrants), wages (skill premia and immigrant
wage gaps by skill level), unemployment rates for each skill, generosity of the unemployment insur-
ance scheme, GDP per capita and size of the public sector. For each of these, we list our data sources
below. Following Chassamboulli and Palivos (2014) and Krusell, Ohanian, Rios-Rull, and Violante
(2000), we define skilled workers as those workers who hold a Bachelor degree (or equivalent) or

above.

Population shares For all of the EU countries in our analysis, we have used information on

population shares from the 2012 Eurostat Yearbook (data for 2011), restricting our sample to
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individuals between 15 and 64 years of age with skill information derived from the ISCED education
classification system. From the Eurostat Yearbook we use data on the share of low skilled among
natives, the share of low skilled among immigrants and the share of foreign born in the population.

For the US, equivalent population shares are constructed using the Public Use Micro File dataset
from the 2005 US Census. Similarly, for Canada we construct population shares using the Micro
File version of the 2006 Canadian Census. For Australia, we use the 2009 wave of the panel dataset
Household, Income and Labor Dynamics in Australia (HILDA) representative survey.?® For the
US, Canada and Australia we do the equivalent sample restrictions that we described above for EU

countries.

Unemployment Rates In the descriptive section of our paper we present figures for unemploy-
ment rates by skill class and by immigration status. Although this is a basic statistics we were
not able to find this summary information for a large number of countries and using high-quality
data, so we had to use a few data sources to generate these statistics. For all EU countries and
Switzerland we have used descriptive data from the EU labor Force Survey. For Germany, there
no information on country of birth in the European Labor Force Survey so we had to use na-
tionality instead, for years 2005-2011. For the United States, we used the Current Population
Survey for years 2005-2012. For Canada, since the Labor Force Survey (LFS) does not include
migration information, we constructed unemployment rates by skill level for 2005-2012, and then
used the 2006 Census Microfiles to construct unemployment rates for immigrants and natives. We
then constructed trends using the census data and the LFS data together. For Australia, we use
data from the Household, Income and Labor Dynamics in Australia (HILDA) Survey from 2005
to 2011 (Waves 5-11). For wage gaps and unemployment rates, we average data over this period
to maximize comparability across countries and minimize the role of business cycle and short term

fluctuations, given that the focus of our study is on steady state comparisons.

Wages For EU countries, we constructed a measure of the wage gap between low skilled and
high skilled native workers (i.e. the skill premium), and of the gaps between immigrant and native
workers (for low skilled and high skilled workers) using the European Union Statistics on Income
and Living Conditions (EU-SILC) for years 2005-2011 (2010 for Ireland).3” For the US, Canada

and Australia we construct wage gaps based on the three datasets we just described.

Government Expenditures Our data source for government expenditures is the variable ” Gen-
eral government total expenditure” as percentage of GDP from the World Economic Outlook

Database of the International Monetary Fund. For each country, we take an average for 2005-2012

36We thank Robert Breunig for providing us with the statistics we needed from the HILDA survey. More information
on the survey is available in Wooden and Watson (2007) and Salehin and Breunig (2012).
37We thank Eurostat for providing us with summary statistics based on the EU-SILC dataset.
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to make sure that heterogeneity across countries are not driven by asymmetries in the respective

business cycles.

Replacement Rates In order to parameterize the level of unemployment benefits differently
for each country we utilize data on the average net replacement rates, i.e. the ratio between
unemployment benefits and average net wages. We use data from the OECD Wages and Statistics
Dataset, averaging net replacement rates for the period 2005-2011 to smooth out business cycle
fluctuations. Replacement rates are constructed for the average worker across the same sectors in

all countries, to maximize comparability.

Gross Domestic Product We use data on 2011 Gross Domestic Product (PPP) in international
dollars from the World Bank World Development Indicators.

Capital Shares We calculate capital shares using labor share data from the OECD. We average
labor income shares for the period 2005-2012 and calculate the capital share o as the complement

to one of the labor share.

Stocks and skill compositions, 2000-2011 In section 5.2.2 above, we analyze the welfare effect
for natives of the actual 2000-2011 migration flows across countries. Unfortunately, we are aware
of no perfect data for this exercise. This is due to the fact that using stock data is undesirable,
because differences in stocks are driven by population dynamics unrelated to migration. Therefore,
one would want to use data on net flows in this period. Regrettably, we are aware of no skill-specific
flow data for these countries.

Therefore, we use OECD data on inflows and outflows to construct net flows in the period
2000-2011, which we use to construct the size of the treatment. Since we are unable to have
information of the skill composition of that specific flow, we will use stock data for 2000 from the
dataset constructed by Frédéric Docquier, Caglar Ozden, Christopher Parsons and Ehran Artuc,

aggregated at the level of the destination country.
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Table B.1: Summary statistics for country-specific moments

1 @ G @ 6 6 | O @ (© @] 1) @12 13)

G @ G| uy W WY |wy we wny wnr | wuon GDP Ghp
Countries
Australia 0.70 0.21 057 | 140 1.01 1.00 | 0.04 0.05 0.01 0.03 0.43 39.7 0.36
Austria 0.83 0.18 083 | 1.35 134 1.18 | 0.04 0.10 0.02 0.06 0.52 42.2 0.50
Belgium 0.68 0.18 0.72 | 144 129 1.14 | 0.08 0.20 0.03 0.10 0.63 38.8 0.52
Canada 0.80 0.20 0.68 | 1.81 1.01 1.19 | 0.09 0.09 0.04 0.07 0.26 404  0.41
Denmark 0.71 0.12 053 | 1.37 1.18 1.16 | 0.06 0.12 0.03 0.08 0.57 40.9 0.55
Estonia 0.69 0.15 064 | 152 1.16 1.35 | 0.12 0.14 0.05 0.09 0.24 22.0 0.41
France 0.71 0.13 077 | 145 1.17 1.04 | 0.10 0.16 0.05 0.10 0.49 35.2 0.55
Germany 074 0.15 081 | 140 113 1.16 | 0.09 0.16 0.03 0.11 0.44 39.5 0.46
Greece 0.75 0.14 0.87 | 1.68 139 1.38 | 0.13 0.15 0.09 0.15 0.22 25.8 0.49
Ireland 0.66 0.15 052 | 1.61 1.07 1.24 | 0.11 0.16 0.04 0.08 0.54 41.7  0.44
Italy 0.86 0.12 089 | 1.56 134 1.57 | 0.08 0.11 0.05 0.08 0.23 32.6 0.49

Luxembourg | 0.64 0.39 0.68 | 1.42 1.29 1.08 | 0.04 0.07 0.02 0.04 0.30 89.0 041
Netherlands | 0.70 0.14 0.75 | 1.39 1.13 1.15 | 0.04 0.09 0.02 0.06 0.39 428 048

Portugal 0.83 0.10 0.81 | 208 1.09 1.22 | 0.10 0.14 0.08 0.09 0.52 25.4 0.47
Slovenia 0.76 0.13 0.90 | 1.49 1.12 1.06 | 0.07 0.08 0.04 0.05 0.26 27.0 0.44
Spain 0.67 0.18 0.79 | 1.55 1.30 1.34 | 0.17 0.23 0.08 0.16 0.42 32.0 0.43
Sweden 0.69 0.18 0.67 | 124 121 1.13 | 0.08 0.16 0.03 0.11 0.42 41.5 0.51
Switzerland 0.68 0.29 0.69 | 144 1.17 0.99 | 0.03 0.08 0.02 0.05 0.34 51.3 0.33
UK 062 0.14 0.69 | 152 1.04 1.15 | 0.08 0.10 0.03 0.06 0.29 35.7 0.43
USA 0.70 0.14 0.68 | 211 1.15 1.00 | 0.10 0.09 0.03 0.04 0.27 48.1 0.40
Statistics

Mean 0.72 0.17 0.72 | 154 1.18 1.18 | 0.08 0.12 0.04 0.08 0.39 39.6 0.45
Median 0.70 0.15 0.71 | 147 116 1.15 | 0.08 0.11 0.03 0.08 0.40 39.6 0.45
S.d. 0.07 0.0 0.11 | 0.23 0.11 0.15 | 0.04 0.05 0.02 0.03 0.13 13.9 0.06
Min 062 0.10 0.52 ] 124 1.01 0.99 | 0.03 0.05 0.01 0.03 0.22 22.0 0.33
Max 0.86 0.39 0.90 | 2.11 1.39 1.57 | 0.17 0.23 0.09 0.16 0.63 89.0 0.55

S.d./mean 0.09 039 0.15| 015 0.09 0.12 | 043 037 055 0.33 0.40 0.40  0.13

QLN/QnN Share of low skilled among natives. Qr = Qs + Qg Share of immigrants in the labor force.

Zfﬁ Skill premium among natives.

Native/immigrant wage ratio for low skilled. IZHTI;’ Native/immigrant wage ratio for high skilled.

Qr1/Qr Share of low skilled among immigrants.
wLN
wry
u;; are unemployment rates for each skill level for immigrants and natives.

m denotes the average Replacement Rate: ratio between benefits and average wages (OECD data).
GDP is per capita GDP PPP for year 2011 in current international dollars (in 1000s).

In column 11, we use OECD data for net replacement rates.

In column 13, G denotes a public good, and B denotes total expenditures on unemployment benefits.

For the USA, data from IPUMS 2005 Census. For Canada, data from the 2006 Census and 2005-2012 LF'S.

For EU countries: Eurostat data for population shares, EU-SILC and EU-LFS for wage gaps (see Appendix for details).

36




%200 %000 %T00 | %P00  %V00  %V00 | %F00 %G00  %F00 | %900 %S00  %L00 | %EOD  %T00- %0070 weIpayy
%E0°0 %T00 %300 | %900 %S00 %S00 | %S00 %00 %S0°0 | %800 %L00  %L00 | %I00 %000 %000 oBe1oAy
%E00 %900 %S00 | %I00 %800 %S00 | %000  %80°0  %V00 | %000 %800  %F00 | %T00-  %I00 %000 vsn
%G00 %E00- %000 | %IT0  %E00-  %EO0 | %BITO  %F00-  %E0°0 | %TT'0 %200~ %S00 | %L00 %900~ %000 Mn
%P0~ %E00-  %F0'0- | %T00-  %10°0- %100~ | %000  %I00 %000 | %200  %E00 %00 | %200  %I00- %000 | Puepezymg
%F00-  %T0°0-  %T0°0- | %I00-  %PO0  %T00 | %T00-  %FO0  %TO0 | %F00 %010 %8070 | %300~ %I00 %000 uspomg
%eT'0  %T00- %00 | %IT0 %00 %600 | %6T0 %I00- %800 | %ST0  %F00  %ET0 | %ET0 %600~  %I0°0 uredg
%LTO %P0~ %300 | %00 %S00~ %900 | %630  %S00-  %90°0 | %00  %PO0-  %L00 | %LE0  %IT0- %1070 RIUOAOTS
%LO0 %600 %8070 | %F00 %600  %80°0 | %00 %900 %S00 | %900 %S00 %800 | %900~ %T00 %000 [eSnjaog
%Z00  %EO0-  %T00- | %600 %000  %EOO | %600 %000  %EOO | %TT0  %E00 %900 | %900  %F00- %000 | SPURMOYION
BIO0-  %E00-  %T0'0- | %S00 %000  %TO0 | %S00 %000  %T00 | %900 %T00  %E00 | %FOO  %TO0- %000 | Smoquioxnr
UPT'0 %S00 %L00 | %P0 %IT0  %ET0 | %E50 %00  %ET'0 | %ST0  %TT'0  %FT0 | %010 %500~ %0070 Aresy
%E00-  %OT'0 %S00 | %800~ %ST0 %S00 | %L00-  %ET0  %PO0 | %PO0-  %ST0  %L00 | %ET0-  %IT0 %100 pueoI]
%ST'0 %T00  %LO0 | %IE0 %900  %ST'0 | %630 %S00  %ET0 | %IE0  %L00  %ST0 | %610  %600-  %I10°0 900019
%P0 %EO0-  %TO0- | %TT0  %T00- %200 | %TT0  %E00- %300 | %LT0  %E00  %L00 | %IT0 %S00~ %0070 Auenrion)
%G00 %000 %300 | %0T0 %000  %P00 | %800 %I00-  %E0°0 | %TL0  %F00  %L00 | %600 %S00~ %0070 ooueL]
%200 %L00 %S00 | %E00  %IT0 %800 | %00 %00 %LOO | %S00 %TT0 %600 | %900~ %V00 %000 eIU03ST
%G00~ %IT0 %900 | %IT0-  %6T0  %L00 | %BLTO-  %LT0 %S00 | %ET0-  %IT0 %600 | %Te0-  %FT0 %100 srewua (g
%800~ %80°0  %PO0 | %FT0-  %0T0  %E00 | %PT0-  %0T0  %E00 | %ET0-  %IT'0 %00 | %050~ %600 %100 epeue)
%I %E00- %300~ | %LO0  %I00  %E00 | %900  %I00  %E00 | %TTO  %LO0 %600 | %900  %F00- %000 wmispog
%E00-  %EDD-  %EO'0- | %VO0  %PO0 %P0 | %PO0 %S00 %S00 | %00 %600 %800 | %I00 %000 %000 eLISIY
%800~ %90°0 %100 | %ET0- %800 %000 | %ET0- %800 %000 | %TL0- %600  %T10°0 | %ET0- %800 %100 e[RIISNY
Zm\/\ﬂ ZN}\A >~>\~ Zm}\ﬁ Z\N\z\ﬁ Z§ Zm\,\ﬁ Z\N\,\F Z>\F ZI}\A ZN}\A Z§ Zm\/\F Z\N\/\F Z>\F

¢ [PPOIN ¥ [PPOIN € PPOIN ¢ PPOIN T PPOTN soLIyumoy)

yurtod o8ejuedtod 9UO JO UOIPRISIJ\ UL 9SLIIDUL SUIRE) dIRI[OAN OAIIRN :7°¢ O[QR],

37



References

Acemoglu, D. (2001). Good Jobs versus Bad Jobs. Journal of Labor Economics 19(1), 1-21.

Angrist, J. D. and A. D. Kugler (2003). Protective or counter-productive? labour market institu-
tions and the effect of immigration on eu natives. Economic Journal 113(488).

Arai, M. and R. Vilhelmsson (2004). Unemployment-Risk Differentials between Immigrant and
Native Workers in Sweden. Industrial Relations 43(3), 690-698.

Benhabib, J. and B. Jovanovic (2012). Optimal Migration: A World Perspective. International
Economic Review 53(2), 321-348.

Blanchflower, D. G. and A. J. Oswald (2004). Well-being over time in Britain and the USA. Journal
of Public Economics 88(7-8), 1359-1386.

Boeri, T. (2010). Immigration to the Land of Redistribution. Economica 77(308), 651-687.

Bonin, H. (2002). Eine fiskalische Gesamtbilanz der Zuwanderung nach Deutschland. IZA
Discussion Paper Nr. 516.

Borjas, G. J. (1995). The Economic Benefits from Immigration. Journal of Economic
Perspectives 9(2), 3-22.

Borjas, G. J. (2001). Does Immigration Grease the Wheels of the Labor Market? Brookings Papers
on Economic Activity 32(1), 69-134.

Borjas, G. J. (2003). The Labor Demand Curve Is Downward Sloping: Reexamining The Impact
Of Immigration On The Labor Market. The Quarterly Journal of Economics 118(4), 1335-1374.

Borjas, G. J. and R. M. Friedberg (2009). Recent Trends in the Earnings of New Immigrants to
the United States. NBER Working Paper No. 15406.

Briicker, H., E. Jahn, and R. Upward (2013). Migration and Imperfect Labor Markets: Theory
and Cross-country Evidence from Denmark, Germany and the UK. European Economic Review

(forthcoming).

Briicker, H. and E. J. Jahn (2011). Migration and Wage setting: Reassessing the Labor Market
Effects of Migration. Scandinavian Journal of Economics 113, 286-317.

Chassamboulli, A. and T. Palivos (2014). A Search-Equilibrium Approach To The Effects Of
Immigration On Labor Market Outcomes. International Economic Review 55, 111-129.

D’Amuri, F., G. Ottaviano, and G. Peri (2010). The labor market impact of immigration in Western
Germany in the 1990s. European Economic Review 54(4), 550-570.

di Giovanni, J., A. A. Levchenko, and F. Ortega (2014). A Global View of Cross-Border Migration.
NBER Working Paper No. 20002, National Bureau of Economic Research, Inc.

Docquier, F., C. Ozden, and G. Peri (2014). The Labor Market Effects of Immigration and Emi-
gration in OECD Countries. Economic Journal, forthcoming.

38



Dustmann, C. and T. Frattini (2013). The Fiscal Effects of Immigration to the UK. CReAM
Discussion Paper No 22/13, Centre for Research and Analysis of Migration.

Felbermayr, G., W. Geis, and W. Kohler (2010). Absorbing German immigration: wages and
employment. Review of World Economics 146(1), 1-21.

Felbermayr, G. J. and W. Kohler (2007). Immigration And Native Welfare. International Economic
Review 48, 731-760.

Hanson, G. H. (2009). The Economic Consequences of the International Migration of Labor. Annual
Review of Economics 1(1), 179-208.

Jahoda, M. (1981). Work, employment, and unemployment: Values, theories, and approaches in
social research. American Psychologist 36(2), 184-191.

Kerr, S. P. and W. R. Kerr (2011). Economic Impacts of Immigration: A Survey. Finnish Economic
Papers 24(1), 1-32.

Krusell, P., L. E. Ohanian, J.-V. Rios-Rull, and G. L. Violante (2000). Capital-Skill Complemen-
tarity and Inequality: A Macroeconomic Analysis. Econometrica 68(5), 1029-1054.

LaLonde, R. J. and R. H. Topel (1991). Immigrants in the American Labor Market: Quality,
Assimilation, and Distributional Effects. American Economic Review 81(2), 297-302.

Ljungqvist, L. and T. J. Sargent (2005). Jobs and Unemployment in Macroeconomic Theory: A
Turbulence Laboratory. CEPR Discussion Paper 5340.

Longhi, S., P. Nijkamp, and J. Poot (2008). Meta-Analysis Of Empirical Evidence On The Labour
Market Impacts Of Immigration. Region et Developpement 27, 161-191.

Lucas, Robert E, J. (1990). Why Doesn’t Capital Flow from Rich to Poor Countries? American
Economic Review 80(2), 92-96.

Melitz, M. J. (2003). The Impact of Trade on Intra-Industry Reallocations and Aggregate Industry
Productivity. Econometrica 71(6), 1695-1725.

Ottaviano, G. and G. Peri (2012). Rethinking the Effect of Immigration on Wages. Journal of the
European Economic Association 10(1), 152-197.

Petrongolo, B. and C. A. Pissarides (2001). Looking into the Black Box: A Survey of the Matching
Function. Journal of Economic Literature 39(2), 390-431.

Poutvaara, P. (2008). Public and Private Education in an Integrated Europe: Studying to Migrate
and Teaching to Stay? Scandinavian Journal of Economics 110(3), 591-608.

Salehin, M. and R. Breunig (2012). The immigrant wage gap and assimilation in Australia: the
impact of unobserved heterogeneity. CEPR Discussion Paper No 661, Centre for Economic Policy
Research.

Schmidt, C. M., A. Stilz, and K. F. Zimmermann (1994). Mass migration, unions, and government
intervention. Journal of Public Economics 55(2), 185-201.

39



Schob, R. (2012). Unemployment and Identity. CESifo Economic Studies 59(1), 149-180.

Sinn, H.-W., G. Flaig, M. Werding, S. Munz, N. Diill, and H. Hofmann (2001). EU-Erweiterung
und Arbeitskraftemigration : Wege zu einer schrittweisen Anndherung der Arbeitsmérkte. ifo
Beitrige zur Wirtschaftsforschung, Bd. 2, ifo Institut, Munich.

Storesletten, K. (2000). Sustaining Fiscal Policy through Immigration. Journal of Political
Economy 108(2), 300-323.

Storesletten, K. (2003). Fiscal Implications of Immigration-A Net Present Value Calculation.
Scandinavian Journal of Economics 105(3), 487-506.

Winkelmann, L. and R. Winkelmann (1995). Happiness and Unemployment: A Panel Data Analysis
for Germany. Konjunkturpolitik 41, 293-307.

Wooden, M. and N. Watson (2007). The HILDA Survey and its Contribution to Economic and
Social Research (So Far). The Economic Record 83(261), 208-231.

40



	Introduction
	Literature Review
	Cross-country Summary Statistics
	Immigrants in the work force
	Labor market outcomes for natives and immigrants
	Welfare state characteristics

	Model
	Production
	Labor Markets
	Public sector
	Equilibrium
	Analytical results without public sector

	Quantitative Analysis
	Calibration
	Results
	 Welfare Effects of a Marginal Increase in Immigration
	Gains from Realized Immigration
	Robustness Check: Immigrant-Native Productivity Gaps within Skill-Groups 

	Welfare effects and Country Characteristics: A linear decomposition

	Conclusions
	Analytics of Simplified Models
	Remark 1
	Remark 2

	Data Sources

