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Abstract

We present a parsimonious model which predicts that the generos-

ity of the welfare state serves as a magnet to unskilled migrants, but

as a deterrent to skilled migrants. Almost the opposite is however true

when migration is controlled by national policies, which re�ect voter

preferences.

We develop a parsimonius general-equilibrium model whose pre-

dictions are tested against cross-sectional data from 14 EU countries

and other 12 OECD countries in the year 2000. The identi�cation

strategy is a decomposition of the sample into source-host pairs into

two groups: a "free-migration" group (source-host pairs within the
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EU, plus Norway and Switzerland) and a "policy-controlled" group

(source-host pairs, where the host countries are the EU group, and

the source countries are from the remaining (non EU) countries. We

provide strong support for (a) sthe "magnet" theory under the free

migration regime; and (b) the signi�cant di¤erential e¤ect of the gen-

erosity of the welfare state on the skill composition of migrants across

the free and policy-controlled regimes.

1 Introduction

Free migration has been one of the important qualities of the integration of

Europe into the European Union. Freedom of movement, and the ability to

reside and work anywhere within the EU, are one of the fundamental rights

to which member states of the EU are obligated towards each other. In

contrast, labor mobility into the EU members states from non EU states, is

still restricted by national policies. This di¤erence in policy regimes across

EU and non EU states provides an opportunity to test theory predictions

about key di¤erences between free and policy-controlled migration.

Di¤erences in migration policies are tightly linked to the generosity of the

welfare state and the �scal burden of migration For example, an impetus for

relaxing migration restrictions by EU member states, towards non-EU coun-

tries, is that birth rates dwindle and life expectancy goes on rising. Conse-

quently, EU native born population is both declining and ageing. A declining

productive workforce needed to �nance the increased economic burden of the

costly welfare-state institutions, puts a downward pressure on output growth.

One alternative is to adopt more liberal migration policies, especially towards
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skilled migrants, solidifying the �nancial robustness of the welfare state. Un-

skilled migrants, in contrast, which are usually heavy users of the bene�ts

of the welfare state, may put further strains on the welfare state. Therefore,

voters in an ageing welfare state may opt for a migration policy which will

be more liberal and also upgrade the skill composition of migration.1

The paper addresses the e¤ect of the generosity of the welfare state on

the skill composition of immigrants. This e¤ect depends crucially on the

policy regime, namely whether migration is free or restricted. We �rst de-

velop a parsimonious model to analytically study how di¤erent is the e¤ect

of the generosity of the welfare state on the skill composition of the im-

migrants across these policy regimes. In a free-migration regime, a typical

welfare state with relatively abundant capital and high total factor produc-

tivity (implying relatively high wages for all skill levels) attracts unskilled and

skilled migrants. Furthermore, the generosity of the welfare state attracts

unskilled (poor) migrants, as they expect to gain more from the bene�ts of

the welfare state than what they expect to pay in taxes for these bene�ts;

that is, they are net bene�ciaries of the generous welfare state. In contrast,

1The Financial Times puts it sucsinctly: "Over the next 10 years Germany faces a

demographic disaster and immigrantion could be part of the solution. As the birth rate

dwindles and life expectancy goes on rising, the country�s population is both declining

and ageing. Unless this double-whammy is confronted head-on, the economy will collapse

under the weight of an expensive welfare state that lacks the productive workforce to

�nance it. Something has to be done � and fast � as Germany�s leaders and parts of

its economic elite are �nally realising. And now they have come up with a last-ditch

plan to avert meltdown: a plan designed to harness the untapped resources of its migrant

community, whose youth, ambition and skills Germany needs to keep its economic engine

running." (FT June 27, 2008). See also Brucker et al (2001).
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potential skilled (rich) migrants are deterred by the generosity of the welfare

state. Thus, the latter tilts the skill composition of the migrants towards the

unskilled. In the restricted migration regime, these same considerations lead

voters to open the door wide to skilled migration and slam the door shut

on unskilled migration. Voters are motivated by two considerations: how

migration a¤ects their wages, and how it bears on the �nances of the welfare

state. Typically, unskilled migration depresses the unskilled wage and boosts

up the skilled wage. The opposite occurs with skilled migration. The e¤ect

of migration on the �nances of the welfare state is common to all voters of

all skills, because skilled migrants are net contributors to the welfare state,

whereas unskilled migrants are net bene�ciaries. From a public �nance point

of view, native-born voters of all skills would therefore opt for the formers to

come in and for the latter to stay out.

We claim that core EU countries can serve as a useful laboratory for

studying empirically the policy-regime di¤erential e¤ect of the generosity of

the welfare sate on the skill composition of migration. Freedom of movement

and the ability to reside and work anywhere within the EU are one of the

fundamental rights to which member states of the EU are obligated towards

each other. In contrast, labor mobility into the EU-15 member states, from

non-EU-15 states, is still restricted to various degrees by national policies. 2

2Despite the legal provision for the free movement of labor among EU-15 (the old

member countries), the level of cross-border labor mobility is low. Reasons cited for this

include the existence of legal and administrative barriers, the lack of familiarity with other

European languages, moving costs, ine¢ cient housing markets, the limited portability of

pension rights, problems with the international recognition of professional quali�cations

and the lack of transparency of job openings. The expansion of the EU to 25 member states
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The paper utilizes this di¤erence in policy regimes across EU-15 and non-EU-

15 states in order to test the predictions of the model about key di¤erences

between free and policy-restricted migration, in conjunction to the e¤ect of

the welfare state on the skill composition of immigrants.

We employ cross-sectional data from 14 EU countries and other 12 OECD

countries in the year 2000.3 We form source-host pairs of countries where

only the EU countries (plus Norway and Switzerland) serve as host countries,

whereas all the 26 countries in the sample serve as source countries. The iden-

ti�cation strategy is a decomposition of the source-host pairs into two groups:

a "free-migration" group (source-host pairs within the EU, plus Norway and

Switzerland) and a "policy-controlled" group of countries (source-host pairs

where the host countries are the same as in the former group, and the source

countries are from the remaining (non EU) countries). We assume, plausibly,

that this free-restricted migration decomposition, which has its origin in the

integration process in Europe that started in the 1950s, could not have as

one of its determinants, the eventual stock of the migrants in the EU states,

some 50 years later.

Noting that the empirical analysis may be plagued with an endogeneity

problem associated with reverse causality: the skill composition of migration

itself in�uences the voters� attitude towards the generosity of the welfare

state. The reverse causality mechanism is studied from the question of how

the skill composition of migration shapes voters decision concerning the gen-

in May 2004, was accompanied by concerns over the possibility of a wave of migration �

particularly of the low-skilled �from the then ten new member states to the EU-15.
3Because a proper measure of skill is key to our analysis, we restrict attention to OECD

countries. In this way we get a relatively homogeneous classi�cation of skill levels.
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erosity of the welfare state. Recalling that skilled migrants are typically net

contributors for the welfare state, whereas unskilled migrants are net ben-

e�ciaries, voters in the host country are likely to boost its welfare system

when absorbing high-skill migration, and curtail it when absorbing low-skill

migration. This prediction is also confronted with evidence from European

union countries.

The paper is organized as follows. Section 2 develops a parsimonious

model of the welfare state and migration, divided into two alternative migration-

regimes. In the �rst regime, political-economy equilibrium of migration is de-

termined by host country, capturing the interests of the skilled and unskilled

workers, as voters; in the second migration regime migration is determined

by the choice of potential migrants in the source country. Section 3 discusses

empirical evidence from the literature , focusing on the interaction between

international migration and the welfare state. In section 4 we confront the

parsimonious model�s predictions with international cross section data. Sec-

tion 5 investigates the possibility of reverse causality. Section 6 presents

robustness tests, and Section 6 concludes.

2 Empirical Evidence on Welfare Migration

The existing literature on how the welfare-state generosity works as a mag-

net to migrants � the "welfare migration" phenomenon .is large; Brueckner

(2000) provides a review of recent empirical studies regarding welfare migra-

tion. Khoudouz-Castezas (2004) studies emigration from the 19th century

Europe. He �nds that the social insurance legislation, adopted by Bismarck
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in the 1880s, reduced the incentives of risk averse Germans to emigrate. He

estimates that in the absence of social insurance, German emigration rate

from 1886 to 1913 would have been more then doubled their actual level.

Southwick (1981) shows with U.S. data that high welfare-state bene�t gap,

between the origin and destination regions in the U.S., increases the share

the welfare-state bene�t recipients among the migrants. Gramlich and Laren

(1984) analyze a sample from the 1980 U.S. Census data and �nd that the

high-bene�t regions will have more welfare-recipient migrants than the low-

bene�t regions. Using the same data, Blank (1988) employs a multinomial

logit model to show that welfare bene�ts have a signi�cant positive e¤ect

over the location choice of female-headed households. Similarly, Enchautegui

(1997) �nds a positive e¤ect of welfare bene�ts over the migration decision of

women with young children. Meyer (2000) employs a conditional logit model,

as well as a comparison-group method, to analyze the 1980 and 1990 U.S.

Census data and �nds signi�cant welfare induced migration, particularly for

high school dropouts. Borjas (1999), who uses the same data set, �nds that

low skilled migrants are much more heavily clustered in high-bene�t states,

in comparison to other migrants or natives. Gelbach (2000) �nds strong evi-

dence of welfare migration in 1980, but less in 1990. McKinnish (2005, 2007)

also �nds evidence for welfare migration, especially for those who are located

close to state borders (where migration costs are lower). Walker (1994) uses

the 1990 U.S. Census data and �nds strong evidence in support of welfare-

induced migration. Levine and Zimmerman (1999) estimate a probit model

using a dataset for the period 1979-1992 and �nd, on the contrary, that wel-

fare bene�ts have little e¤ect on the probability of female-headed households
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(the recipients of the bene�ts) to relocate. Peridy (2006) studies migration

rates in 18 OECD host countries from 67 source countries and �nds that

the host-source ratio of welfare-state bene�ts (as measured by total public

spending) has a signi�cant positive e¤ect on migration. De Giorgi and Pel-

lizzari (2006) conduct an empirical investigation of migration from outside

the EU-15. Using a conditional logit approach, they �nd that welfare-state

bene�ts attract migrants. When interacted with the education level, welfare

bene�ts show also a positive e¤ect on the probability of the lowest group of

education to immigrate; whereas probabilities of the secondary and tertiary

education groups are not signi�cantly a¤ected. Docquier at el. (2006) study

the determinants of migration stocks in the OECD countries in the year 2000,

with migrants from 184 countries, classi�ed according to three education lev-

els. They �nd that the social welfare programs encourage the migration of

both skilled and unskilled workers. However, the unskilled are motivated by

social expenditure much more than the skilled migrants. Thus they conclude

that the skill composition of migrants is adversely a¤ected by the welfare-

state bene�ts, that is, welfare bene�ts encourage migration biased towards

the unskilled.

As we demonstrate in the next section, the parsimonious model predicts

a di¤erential e¤ect on migration and its skill composition, depending on

whether migration is free or policy-controlled. Therefore, in order to obtain

unbiased estimates of the generosity of the welfare state on migration (and on

its skill composition), one must control for the migration regime (free versus

controlled). This means that the studies of migration between states within

the U.S. (such as Borjas (1999), for example), which are evidently con�ned
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to a single migration regime (namely, free migration), can produce a biased

results. Other studies that employ samples con�ned to the policy-controlled

migration regime, but at the same time employ a model of the migrants�

choice, whether to migrate and to which country, are evidently inconsistent.

In this case, the estimates convey little information on the migrants�choices

(and hence on the welfare state as a magnet to unskilled migrants), but rather

on the migration policy choices of the host country. Those studies that

refer to both migration regimes without controlling for them are not easily

interpretable because they convey a mixture of information on migration

policies in the host countries, and on the individual migrant�s migration

choices in the source countries.

3 Parsimonious General-Equilibrium Model

Assume a Cobb-Douglas production function, with two labor inputs, skilled

and unskilled4:

Y = AL�sL
1��
u ; 0 < � < 1 (1)

where, Y is the GDP, A denotes a Hicks-neutral productivity parameter, and

Li denotes the input of labor of skill level i, where i = s; u for skilled and

unskilled, respectively.

The competitive wages of skilled and unskilled labor are, respectively

ws = �Y=Ls (2)

wu = (1� �)Y=Lu:

4The parsimonious model is developed with the cross-section data is mind. The migra-

tion variable is the stock of migrants; not �ows (as relevant for dynamic analysis).

9



Aggregate labor supply, for skilled and unskilled workers, respectively, is

given by:

Ls = (S + ��) ls (3)

Lu = (1� S + (1� �)�) lu:

There is a continuum of workers, where the number of native-born is normal-

ized to 1; S denotes the share of native born skilled in the total native-born

labor supply; � denotes the share of skilled migrants in the total number of

migrants; � denotes the total number of migrants; and li is the labor supply

of an individual with skill level i 2 fs; ug

Total population (native born and migrants) is as follows

N = 1 + �: (4)

We specify a simple welfare-state system which levies a proportional la-

bor income tax at the rate � , with the revenues redistributed equally to all

residents (native born and migrants alike) as a demogrant, b; per capita. The

demogrant captures not only a cash transfer but also outlays on public ser-

vices such as education, health, and other provisions, that bene�t all workers,

regardless of their contribution to the �nances of the system.

The government budget constraint is therefore

Nb = �Y: (5)

The utility function for skill-type i 2 fs; ug is

ui = ci �
"

1 + "
l
1+"
"

i (6)

where ci denotes consumption of an individual with skill level i, and " > 0.
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The budget constraint of an individual with skill level i is

ci = b+ (1� �) liwi: (7)

Individual utility-maximization yields the following the labor supply equa-

tion

li = ((1� �)wi)" : (8)

It is then straightforward to calculate the equilibrium wages for the skilled

and unskilled workers, which are given respectively by

ws = A
�
��"�1��

� 1
1+"

wu = A
�
(1� �) �"���

� 1
1+" (9)

where � � �� (1� �)1�� and � � 1�S+(1��)�
S+��

In order to ensure that the skilled wage always exceeds the unskilled wage,

ws > wu, we assume that

�(1� S + (1� �)�)
(1� �)(S + ��) > 1: (10)

:We now use this model to to analyze the policy-controlled regime.

4 Policy-controlled Migration Regime

Assume that the host country can receive as many migrants as it wishes of

each one of the two skill types, so that the host-country migration policy is

the sole determinant of migration �ows5. The policy is determined by the
5In the next subsection and henceforth we describe an upward sloping supply of type

of would-be migrants. Our assumption in this section amounts to supposing that the host

country can provide a utility level which is above the highest reservation utilities of the

would-be migrants.
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median voter in the host country .We assume that the policy decisions on the

tax rate, � ; and the total volume of migration, �; are exogenous. We do this

in order to focus the analysis on a single endogenous policy variable, which is

the skill composition of migrants, �: Note that once �; �; � are determined,

then the per capita bene�t variable, b, is given by the government budget

constraint; we thus denote the per capita bene�t b as b(�; �); where the

exogenous variable � is suppressed here and elsewhere.

The indirect utility of an individual with skill level i is given by:

Vi (�; �) = b (�; �) +
1

1 + "
[(1� �)wi (�; �)]1+" : (11)

Di¤erentiating Equation (11) with respect to �, employing the envelope

theorem, yields

dVi (�; �)

d�
=
db(�; �)

d�
+ (1� �) li (wi (�; �))

dwi (�; �)

d�
: (12)

Thus, a change in the share of skilled migrants in the total number of

migrants, �, a¤ects the utility level through two channels. First, an increase

in � raises average labor productivity and thereby tax revenues. This, in

turn, raises the per capita bene�t, b. Second, an increase in � , which raises

the supply of skilled labor relative to the supply of unskilled labor, depresses

the skill-premium in the labor market.

We plausibly assume that only the native-born population is eligible to

vote on the migration policy, as the would-be migrants are not yet a part

of the host country. If the decisive voter is unskilled, both of the above

e¤ects increase her utility. Thus, an unskilled voter would like to set the

skill-composition of migrants at the maximal limit, � = 1: This means that
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the share of skilled migrants preferred by the decisive skilled voter is typi-

cally lower than that preferred by the decisive unskilled voter. We plausibly

assume therefore that the decisive skilled voter would like to set � below 1

(which is equivalent to assuming that the �rst-order condition is met before

� reaches 1).

De�ning �i as the share of skilled immigrants most preferred by an indi-

vidual with skill level i = s; u in the host country, we get

�s < �u = 1:

Our goal is to �nd the e¤ect of the change in the generosity of the welfare

state on the migration policy concerning �. The generosity of the welfare

state, captured by the magnitude of the per capita bene�t, b, depends posi-

tively on the tax rate, � (we assume that economy is on the "correct side" of

the La¤er curve). We thus look for the e¤ect of � on the change in the skill

composition of the migrants, �. We show in the appendix 2A.1 that

d�u

d�
= 0;

d�s

d�
> 0: (13)

This means that, if the decisive voter is an unskilled worker, an exogenous

increase in the tax rate, � , would leave the skill migration policy unchanged,

because it is always set at the maximum possible limit. If, however, the

decisive voter is a skilled worker, an exogenous increase in the tax rate, � ,

will change the policy concerning the skill-composition of migrants in the

direction towards a larger share of skilled migrants. The reason is that when

the tax rate is higher, the redistribution burden upon a skilled decisive voter

increases. Allowing an additional skilled migrants can ease this rise in the
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�scal burden, dominating the adverse e¤ect on the skilled wage6.

4.1 Free Migration Regime

We now assume that no restrictions are placed on migration by the policy-

makers in the host country. The level of migration depends entirely on the

choice of potential migrants. In choosing whether to migrate or not, a po-

tential migrant of skill i compares his prospective utility, Vi, in the migration

destination, to the reservation utility, denoted by ui in the source country.

For each skill level i, we assume that there is a continuum of would-be mi-

grants, di¤ering with respect to the reservation utility level in the source

country. This heterogeneity of reservation utilities in the source country

could stem from di¤erent traits of the potential migrants (e.g., family size,

age, moving costs, forms of portable pensions, housing, cultural ties, etc.).

Thus the host country faces an upward sloping supply curve, Si(Vi), of po-

tential migrants from the source country for each skill level i.

Letms be the number of skilled migrants, andmu the number of unskilled

migrants. The proportion of skilled migrants, � , is de�ned by

� =
ms

mu

1 + ms

mu

: (14)

The indirect utility function in the host country no longer depends on the

policy variable �, but rather given by

Vi (�) = b(�) +
1

1 + "
((1� �)wi)1+" : (15)

The following equation determines, for each � , the cut-o¤ levels of the

6For a related study, see Krieger (2003)
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reservation utilities (us(�) and uu(�), for a would-be migrant of skill i = s; u

Vi (�) = u
i (�) : (16)

We can use this to �nd the supply curve of the potential migrants and hence

the number of migrants for each skill level. By de�nition, the number of

migrants of each skill level, i = s; u, is determined by the supply of migrants,

that is

mi(�) � Qi(ui (�)); (17)

for i = s; u.

We now attempt to �nd the e¤ect of an exogenous change in the gen-

erosity of the welfare state on the skill mixture of the migrants. We show in

the appendix that:
d�

d�
< 0: (18)

That is, the generosity of the welfare state attracts unskilled migrants

and discourages skilled migrants.

The rationale for this result is as follows. An increase in � raises the per

capita bene�t , b, but lowers the net wage, (1� �)wi: For skilled migrants,

the fall in net wage outweighs the increase in the per capita bene�t Thus,

an increase in � reduces the well-being of skilled workers. Consequently, an

increase in � reduces the cut-o¤ reservation utility of skilled migrants, us (�) :

As a result, those skilled migrants with reservation utilities between the old

one the new cuto¤ levels will choose not to migrate. The opposite holds true

for unskilled migrants. Thus, an increase in the generosity of the welfare

state under free migration deters skilled migrants and attracts unskilled ones,

thereby tilting the skill composition of migration towards unskilled migrants.
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5 Empirical Analysis

There are two main predictions of our parsimonious model, which we would

like to test. First, if migration is not restricted, the generosity of the welfare

state has an adverse e¤ect on the skill composition of migrants. A typical

skilled migrant is more likely to move to a less generous welfare state with

a lower tax rate rather than to a more generous country with a higher tax

rate, other things being equal. Second, in the case that the skill composition

of migration is policy-controlled, then the more generous is the welfare state,

the more the skill composition of migrants is biased towards skilled migrants.

As explained before, both results hinge on the redistributive aspects of the

welfare state. Under free migration, equilibrium migration re�ects (among

others) the choice of the migrants. Thus, a generous welfare state generating

a �scal burden on skilled migrants is a deterrent for skilled migration. In the

policy-controlled migration regime, however, the interests of the native-born

in the host country, as is re�ected in the voting equilibrium, are at play. Fis-

cal burden associated with the generosity of the welfare state, which falls on

the skilled native-born, induces this interest group to endorse higher rates of

skilled migration. The unskilled native-born is in favor of maximum level of

skilled migration, both for redistributive reasons and for labor complemen-

tarity reasons.

In sum, the testable hypotheses concerning the migration-regime di¤er-

ential e¤ect of the generosity of the welfare state on the skill composition

of the migrants can be stated as follows. Denote by �Fand �R, respectively,

the skill composition of migrants in the free-migration regime and the policy-

controlled regime. First, an increase in the generosity of the welfare state (re-
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�ected in an exogenous increase in the tax rate, �) adversely a¤ects the skill

composition of the migrants in the free-migration regime, that is d�F

d�
< 0.

Second, an increase in the generosity of the welfare state has a more pro-

nounced e¤ect on the share of skilled migrants when the migration-regime is

policy-controlled, that is, d�
R

d�
> 0. Consequently, we expect d(�

R��F )
d�

> 0.

5.1 Identi�cation Strategy

To confront the predictions of our parsimonious model with cross-section

data of source-host (developed) country pairs, we decompose the sample into

two groups. The �rst group contains source-host pairs of countries which

enable free mobility of labor among themselves. They also prohibit any kind

of discrimination between native-born and migrants, regarding labor market

accessibility and welfare-state bene�ts eligibility. These are 16 European

countries, 14 of them are a part of the EU (Austria, Belgium, Denmark,

Finland, France, Germany, Greece, Ireland, Italy, Netherlands, Portugal,

Spain, and U.K.), and Norway and Switzerland. For notational brevity, we

will nonetheless refer to this group as the EU group. The data for this group,

therefore, consist of bilateral migration stock for any pair of these countries.

The second group includes source-host pairs of countries, within which the

source country residents cannot necessarily move freely into any of the host

countries. That is, the host countries control migration from the source

countries. The host countries are the same 16 countries from the �rst group,

and the source countries comprise of 10 developed non-European countries

(U.S., Canada, Japan, Australia, New Zealand, Israel, Taiwan, Hong Kong,

Korea and Singapore).
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This decomposition is key to the identi�cation strategy. It enables us to

plausibly assume that migration is free among the 16 countries of the �rst

group, and is e¤ectively policy-controlled with respect to migrants from 10

source countries belonging to the second group. It is plausible to assume that

the categorizing of both groups is exogenous to our dependent variable, the

skill composition of immigrants. Thus, we can identify the di¤erential e¤ect

of the generosity of the welfare state on the skill composition of immigrants

across the two groups (the "free-migration" group and the "policy-restricted

migration" group) in an unbiased way.

The reason that it is safe to assume that this decomposition is exogenous

to the dependent variable, the skill composition of immigrants, is that the

European integration is the result of long-term developments of multilateral

treaties, whose content extends far beyond the issue of migration and their

skill composition. The historical development of the "free-migration" group

goes far back. The Treaty of Paris (1951) established the European Coal and

Steel Community (ECSC) and was signed by France, West Germany, Italy,

Belgium, Luxembourg and the Netherlands. The underlying idea was based

on supra-nationalism, aiming to help the economy of Europe and to prevent

future war by integrating its members together. This treaty, among other

things, enabled the right to free movement for workers in these industries.

Following that, the Treaty of Rome (1957) established the European Eco-

nomic Community (EEC), signed by the same 6 countries. The main aim of

the EEC was to "preserve peace and liberty and to lay the foundations of an

ever closer union among the peoples of Europe." This treaty also provided

for the free movement of all workers within the EEC.
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The �rst enlargement was in 1973, with the accession of Denmark, Ireland

and the United Kingdom. In 1981 Greece joined, and Spain and Portugal

became members in 1986. Transitional periods of 6 years, postponing free

labor mobility were introduced for these three countries. In 1990, after the

fall of the Iron Curtain, the former East Germany became part of the EEC as

part of a newly reunited Germany. The Maastricht Treaty came into force on

1 November 1993, introducing the European Union (EU), which absorbed the

EEC as one of its three pillars, to be called as the European Community (EC).

The agreements reiterated the free movement of persons (article 39). That is,

citizens can move freely between member states to live, work, study or retire

in another country. Such freedom of movement also entails the abolition of

any discrimination based on national origin between workers of the member

states as regards employment, remuneration and other conditions of work and

employment. Austria, Sweden and Finland joined in 1995. These countries

together form the EU-15 (or, the "old members states").

The European Economic Area (EEA) came into being on January 1, 1994.

The contracting parties to the EEA agreement are Iceland, Liechtenstein and

Norway - and the EU Member States along with the European Community.

Switzerland is not part of the EEA. However, Switzerland is linked to the

European Union by bilateral agreements. The EEA as well as the Switzerland

bilateral agreements with the EU are based on the same "four freedoms" as

the European Community, which includes the free mobility of labor and equal

treatment clauses.
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5.2 The Econometric Model

We specify the source-host pair migration stock by the following equation:

mi
s;h = �

i
0 + �

i
1Rs;h + �

i
2Bh + �

i
3Rs;h �Bh + �i4Xs;h + �

i
5Xs;h �Rs;h + uis;h;

(19)

i 2 fs; ug ; uis;h = �s;h + �is;h

Rs;h =

8<: 0; if s; h are in the EU

1; if s is not in the EU and h is in the EU

wheremi
s;h denotes the ratio of the stock of migrants of skill level i, originated

in source country s and residing in host country h, to the stock of all native

workers of skill level i in the source country in the year 2000. Rs;h is a dummy

variable, which equals 0 if the source-host pair exercises free migration, and 1

otherwise. Bh denotes the average bene�ts per capita in the host country h,

over the periods of 1974-1990. The remaining control variables are denoted by

Xs;h, which include the ratio of the stock of unskilled migrants, from source

country s in host country h; to the stock of all native unskilled migrants in

the source country s in the year 1990; a similar ratio for skilled migrants;

the proportion of unskilled native-born workers in the host country h in year

1990; and a similar proportion for the skilled.7 We also have interaction

terms of all variables with the dummy variable. The coe¢ cients are depicted

by the vectors �. The error term is denoted by uis;h, which can be divided

into two components: a skill-independent e¤ect, �s;h, and a skill-dependent

term, �is;h.

7As explained in the data subsection below, the last two control variables do not add

up to one because we omitted workers with less than 8 year of schooling.
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This simple model estimates the e¤ects of the bene�ts per capita (and

the other control variables) on the migration share, mi
s;h, for each skill level

i = s; u. Note that �s;h re�ects some omitted variables which are skill-

independent. In order to avoid the omitted-variable bias which is skill-

independent, we de�ne a skill-di¤erence model (a version of di¤erence-in-

di¤erence model), by subtracting the two equations in (19) and obtain

4ms;h = 4�0+4�1Rs;h+4�2Bh+4�3Rs;h�Bh+4�4Xs;h+4�5Xs;hRs;h+�s;h;

(20)

where 4 is the skill-di¤erence operator.

The dependent variable, 4ms;h = ms
s;h � mu

s;h, can be considered as a

measure for the skill composition of migrants. The model in equation (20)

estimates relative e¤ects of the regressors over 4ms;h. A positive estimation

of a certain coe¢ cient indicates a positive e¤ect on the skill composition

measure of the migrants, and vice versa. Note that the e¤ect of � on �F is

captured in the above equation by the coe¢ cient ��2. Therefore, the null

hypothesis, describing the e¤ect of � on �F ; becomes

4�2 < 0: (21)

Also, the e¤ect of � on �R is captured by the coe¢ cient��2+��3. Therefore

the null hypothesis, describing the the e¤ect of � on �R � �F ; becomes

4�3 > 0: (22)

An important statistical feature of the di¤erence-in-di¤erence model is

that it eliminates the skill-independent error term, �s;h. Any variable whose

impact on migration is skill-invariant drops out. Additionally, by including
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past migration stocks in 1990 as a apart of Xs;h, we are able to account for

other invariant e¤ects.

A potential endogeneity problem may arise, in particular between the

level of bene�ts in the host country, Bh , and the skill composition of the

migrants, �ms;h, because skilled immigrants can in�uence the political eco-

nomic equilibrium level of bene�ts.8 One way to go around this problem

is to take the average level of bene�ts over a long period before the year

2000, as we indeed do (using 1974-1990 data). Recall that we also control for

the past migration stock rate (in 1990). Thus only migration between 1990-

2000 is to be explained by the lagged bene�t variable, which is completely

predetermined.

In addition, we also run an IV estimation, using the legal origin in the

host country (English, Scandinavian, or French-German) as an instrument.

The legal origin, a century-old construct, was put in place without having

the 2000 migration in mind. The legal origin is, however, closely linked

to national attitudes towards the generosity of the welfare state, and its

institutional setups. It is therefore likely to be strongly correlated with Bh,

yet with little direct relationship to the skill composition of migrants in the

year 2000, �ms;h. Note that we cannot use an IV estimation with usual

instruments such as distance and common language. These variables would

generate incongruent dimensions with other data, because the variables of

interest is summed across source countries while the distance (or common

language) are source-host variables. The IV estimation generates the �tted

values of the migration variables, using the instrumental variables and the

8Indeed, this is the subject matter of the next chapter.
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control variables in auxiliary regressions. After constructing the �tted value

of our variables of interest, we use these new variables in the regressions.

5.3 Data Description

Migration data are taken from Docquier and Marfouk (2006). The dataset

consists of bilateral stock of migrants, based on census and register data for

the years 1990 and 2000. Migration stock variables are more suitable for

testing the predictions of our model than �ow variables because our model

describes a long-run equilibrium of migration and voting decision.9 Migrants

are at working age (25+), de�ned as foreign-born, subdivided into three

classes of education level: low-skilled (0-8 schooling years), medium-skilled

(9-12 schooling years) and high-skilled (13+ schooling years). The countries

in the dataset are all developed countries where the �rst schooling group (0-8

years) is extremely small. Therefore, we will refer to the second schooling

group (9-12 years) as the unskilled group, and the third schooling group (13+

years) as the skilled group. Non-movers, that is, the stocks of the labor force

for all the countries, especially the source countries, are also recorded.

Data for welfare-state bene�ts per capita are based on OECD�s Analyt-

ical Database (averaged across 1974-1990). Social expenditures encompass

all kinds of social public expenditures, in cash or in-kind, including, for in-

stance, old-age transfers, incapacity related bene�ts, health care, unemploy-

ment bene�ts and other social expenditures. The data is PPP-converted to

1990 U.S. dollars. The other control variables of the main regression come

9Also, as indicated by Docquier and Marfouk (2006), data on migration �ows are less

reliable than stock data, because �ow data disregard return migration movements.
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from Razin, Sadka, and Swagel (2002a), which include dependency ratio,

output, and voters of each skill level. The variables of our interest are the

migration stock share for each education level i = s; u in period t.

5.4 Findings

Table 1 presents the baseline estimation results. The dependent variable is

the log di¤erence between high and low skilled stocks of immigrants (as ratios

of the native-born) in 2000. Columns 1 and 2 report OLS regression results;

columns 3 and 4 report instrumental variable (IV) regression results. The

di¤erence between columns 1 and 3, on the one hand, and columns 2 and

4, on the other hand, is in the variables of the vector Xs;h. Columns 1 and

3 contain only the migration stock shares, skilled and unskilled, in the year

1990. Columns 2 and 4 include also the log-values of the skilled and unskilled

native labor stocks ratio in the host country of the year 1990.
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Table 1

The �rst null hypothesis is that��2 < 0. It captures the migrants�choice

in the free-migration regime. Indeed, the coe¢ cient is negative and signi�cant

in all four regressions. That is, the generosity of the welfare state adversely

a¤ects the skill composition of migrants in the free-migration regime. The

magnitude of the coe¢ cient is even higher in the IV regressions than in the

OLS regressions. Whether we include the full set of control variables in Xs;h

in the regressions (columns 2 and 4) or not (columns 1 and 3) does not seem

to have much of an e¤ect on the magnitude of the coe¢ cient10.

10Note that the 16 European countries comprising the �rst group may be similar not just

in terms of the mobility of migrants, but also in terms of the institutions (e.g. labor market

policies, the importance of unions) that govern the labor markets in these countries. These

institutions are presumably weaker in the second group of non-EU countries. However,
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The second null hypothesis is that ��3 > 0, re�ecting the policy pref-

erence of the host country�s voters in policy-controlled migration regimes.

Indeed, the coe¢ cient is positive and signi�cant in all four regressions. That

is, the e¤ect of the generosity of the welfare state on the skill composition of

migrants is more pronounced in the policy-controlled migration regime. The

magnitude of the coe¢ cient is even higher in the IV regressions than the

OLS regressions. Again, whether we include the full set of control variables

in Xs;h in the regressions (columns 2 and 4) or not (columns 1 and 3) does

not seem to have much of an e¤ect on the magnitude of the coe¢ cient.

Turning to the other control variables, Xs;h, the e¤ect of low-(high-

)skilled migration stock rate in 1990 on the skill composition of migration

in 2000 is negative (positive) and signi�cant across all four regressions in

the free-migration regime. An interpretation of this result is that, in the

free-migration regime there is an inertia over time for each skilled group

of migrants: one unskilled migrants bring about further waves of unskilled

migrants; and similarly, more skilled migrants bring about further waves of

skilled migrants. We also �nd in the free-migration regime that the host-

country share of skilled labor in 1990 has a signi�cant negative e¤ect on the

skill composition of migrants in 2000. The interpretation of this result is

that the high share of skilled labor in the host country depresses the wage of

skilled labor and deters skilled migrants.

Note that the e¤ect of any control variable on the dependent variable

in the policy-controlled regime is given by the sum of the coe¢ cient of the

the latter are source countries so that their weaker institutions have little bearing on the

appeal of the host countries for immigrants.
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control variable and the coe¢ cient of its interaction term. For instance, the

e¤ect of Bh onms;h is given by��2+��3. In the policy-controlled migration

regime, we �nd that past migration of the unskilled in 1990 increases the skill

composition of migrants in 2000, whereas past skilled migration increases

the skill composition of migrants in 2000, but less than that in the free-

migration regime. An interpretation consistent with our model of this result

is that having initially (in 1990) a large stock of unskilled migrants poses

a �scal pressure on the welfare state, and induces the decisive voter to opt

for more skilled migrants in order to alleviate the burden. This explanation

is supported in columns 2 and 4, where we account for the high-low skilled

voters ratio in the host countries. One can see that as this ratio is higher,

the skill composition of immigrants is lower. Clearly, this outcome is in line

with our model, wherein �s < �u.

6 Reverse Causality

This section provides some sketchy empirical evidence in support of the

reverse-causality hypothesis that a high proportion of skilled migrants has

a positive e¤ect on the welfare-state generosity of the host country, when

this generosity is determined in majority voting (regardless of whether the

median voter is skilled or unskilled).
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6.1 Econometric Model

Assume that welfare-state per-capita spending in country i is determined

according to the following equation:

bi = �0 + �sms;i + �umu;i +X
b
i � + �

b
i ; (23)

where b is the welfare-state per capita spending; ms and mu denote the

stocks of skilled and unskilled migrants, respectively; Xb is a vector of other

control variables; and �b is an error term. The respective coe¢ cients of these

variables are depicted by �s; �u, and �.

Note that there is an endogeneity problem concerning equation (11). It

is di¢ cult to identify the direction of causality between spending (bi) and

migrations of the two skill types. Indeed, the m�s a¤ect b as speci�ed in this

equation. But, on the other hand, the generosity of the welfare state also

a¤ects the level of migrations of the two types. Speci�cally, as demonstrated

in Cohen and Razin (2008), the generosity of the welfare state has a negative

e¤ect on migration of skilled individuals (who are net �scal contributors),

but a positive e¤ects on the migration of unskilled individuals (who are net

�scal bene�ciaries), when migration is free. The opposite is true when the

welfare state can control the volume and skill composition of migration, as

between EU and non-EU countries!

We therefore introduce an instrumental variables for the two skill types of

migrants. We assume that bilateral migration stocks for skill level e = s; u,

between any source-host country pair (i; j) are determined in accordance

with the following equation:

me;i;j = a0 + a1Comlangi;j + a2Disti;j +X
m
i;jb+ �

m
i;j, (24)
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where e 2 fs; ug, Comlang depicts a dummy variable, with the value 1 if

the source and host countries share a common language, and 0 otherwise,

Dist captures the geographical distance between the source-host pair, Xm
i;j

is a vector of other control variables (note that it may be pairwise speci�c),

and �m is an error term.

Our identi�cation strategy is twofold. First, we choose the distance and

common language variables as instruments. We assume that these two vari-

ables are not correlated with the error term in the regression equation . On

the other hand, it is quite plausible and well-established that these variables

a¤ect migration as in all gravity equations. Second, we employ a sample

of EU countries within which there is free migration, so that the OLS bi-

ases concerning the coe¢ cients �s and �u in equation (11) are unambiguous:

upward for the �rst and downward for the second.11

Estimating equation (12) yields the �tted values for the bilateral skill-

dependent migration stocks. We sum these �tted value across source coun-

tries: bme;i =
X
j 6=i

bme;i;j (25)

where the hat symbol denotes the �tted value estimation.

Therefore, our estimated equation is

bi = �0 + �s bms;i + �u bmu;i +X
b
i � + �

b
i : (26)

11As indicated, the biases are opposite in the case where the welfare state can choose

both the volume and the skill composition of migrants. Therefore, if we were to have both

EU and non-EU countries in our sample, that is countries with both free and restricted-

migration regimes, the biases of �s and �u would be ambiguous and, their estimates would

be biased.
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6.2 Data

Our country sample includes 16 European countries: 14 EU members (Aus-

tria, Belgium, Denmark, France, Germany, Italy, the Netherlands, Swe-

den, Finland, Greece, Ireland, Portugal, Spain, and the U.K.), Norway and

Switzerland. Naturally, there is free labor mobility among the EU countries

and the two other non-EU countries enjoy bilateral agreements with the EU,

practically ensuring free labor mobility.

The dependent variable, b, is social expenditures per capita, in cash or in

kind, at constant (2000) prices, PPP converted into U.S. dollars, averaged

between 2000 and 2005 (source: OECD.stat). The averaging is done in order

to �lter out business-cycle variations. Social expenditures encompass all

kinds of social public expenditures, in cash or in kind, including, for instance,

old age transfers, incapacity related bene�ts, health care, unemployment

compensations and other social expenditures. The stocks of migrants in

either country, originated in all of the remaining countries, by education

attainment, is our variables of interest. Migrants are at working age (25 and

over), de�ned as foreign born, subdivided into two classes of schooling years:

low (0-12), and high (13 and over). We also use lagged stocks of migrant

from 1990 (source: Docquier and Marfouk (2006)).

We control for the domestic labor force for each skill level in each coun-

try in 2000 (source: Docquier and Marfouk (2006)). This control variable is

essential in light of the fact that we employ the number of migrants rather

than the proportions of migrants as dependent variables. It also captures the

relative power of the di¤erent interest groups as manifested in the politico-

economic equilibrium, and the e¤ect of migration on wages. Additionally,
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we include GDP per capita, PPP adjusted to USD in constant prices (2000),

averaged between 2000 and 2004 (source: Penn World Tables 6.2). Normally,

as a country�s production is higher, its ability to dispense welfare-state ben-

e�ts is higher. Given that the GDP per capita is potentially correlated with

migration stocks, its inclusion is necessary. We also control for old age (65+)

share in the population, averaged between 2000 and 2007 (source: U.S. Cen-

sus Bureau, International). Pension bene�ts capture a vast portion of the

welfare-state spending, thus, this variable should be highly positively cor-

related with the dependent variable, and therefore should be included as a

control variable. Given the small number (16) of observations in the main

equation (namely, equation (14)), we must focus on the two variables of in-

terest (bms;i and bmu;i) and employ only the few most important exogenous

control variables.

6.3 Some Evidence

The results of the regression are described in Table 1a.
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Table 1a OLS 2SLS

High skilled migrants(1990; thousands)
�17:532

(8:348)�

Low skilled migrants(1990; thousands)
1:866

(0:245)���

Fitted� high skilled migration(1990; thousands)
49:423

(14:206)���

Fitted� low skilled migration(1990; thousands)
�6:678

(2:324)��

GDP per capita(2000� 2004)
368:130

(58:054)���

446:791

(100:640)���

Old age share(2000� 2007)
521:675

(137:087)���

776:090

(140:853)���

High� skilled domestic(2000; thousands)
0:045

(0:109)

�0:471

(0:157)��

Low � skilled domestic(2000)
�0:053

(0:015)���

0:047

(0:033)

Observations 16 16

R� squared 0:884 0:835

* signi�cant at 10%; ** signi�cant at 5%; *** signi�cant at 1%

Consider �rst the �rst column. Migrants with high (low) education level

have a negative (positive) e¤ect on the welfare-state spending in the host

countries. This result could be due to reverse causality (despite the lagging of

migration stocks): higher spending reduces the skill composition of migration

in free migration regimes.
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To remedy this potential reversal of causality, the second column em-

ploys the �tted migration stocks from the �rst stage regression. The result is

exactly the opposite: high (low) skilled migrants have a positive (negative)

e¤ect on the level of welfare state spending. This is in line with the conclu-

sions of our parsimonious model: the host country adopts a more generous

welfare system, when high-skill migrants (who net �scal contributors) enter

the country. The opposite applies in the case of low-skill migration: the host

country is reluctant to increase its welfare generosity, when such migrants

who are net �scal bene�ciaries arrive.

6.4 Robustness Tests of the Main Hypotheses

Our robustness tests of the e¤ect of the generosity of the welfare state on

the skill composition of migration are divided into three parts. First, we

replace the measure of our variable of interests. Instead of using the log-

value of the average between 1974-1990, we use di¤erent periods (1980-1985,

1980-1990, 1980-1995, 1980-2000, 1980-2005). All estimations supports our

hypothesis regarding the negative, market-based, supply-side e¤ect. The

positive, policy-based, demand-side e¤ect is only weakly supported, as the

results are not signi�cant. We also replace the welfare-state bene�ts by

the log-value of the old age pension payment, averaged between 1980-2000.

Clearly, this is the largest component of social security. Based on the PAYG

systems, it re�ects redistribution of income which stands at the heart of

our parsimonious model (whereas other components of welfare bene�ts may

re�ect additional considerations, like insurance and others). The results are

perfectly in-line with our main �ndings. We also constructed a di¤erent index
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for the welfare generosity. We calculated the average tax proceeds per capita,

excluding the portion for defense expenses.

The dependent variable in Table 2 is medium-skilled versus the low-

skilled. The explanatory variables remain the same as in Table 1.

Table 2

In Table 3 we add gravity-type explanatory variables, such as distance

and common language.
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Table 3

In Table 4, we use sub-periods, prior to 1990, to measure the period

average for the bene�ts.
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Table 4

In Table 5 we shorten the period, prior to 1990, in measuring the period

average of the bene�ts.
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Table 5

In table 6 we proxy the bene�t variable by the index of non-defense spend-

ing.
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Table 6

In Table 7 we add the Gini Coe¢ cient, as an explanatory variable.
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Table 7

All in all, Tables .2-7 lend some support the �ndings in the baseline table

(Table 1). That is, the free-migration coe¢ cient of the bene�t is negative

(that is, a more generous welfare state attracts relatively more unskilled

immigrants and relatively fewer skilled immigrants); and the coe¢ cient mea-

suring the e¤ect of the di¤erence between free and restricted migration is
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positive (that is, host countries that regulate migration opt for relatively

more skilled immigrants).

7 Conclusion

Migration is often viewed as an economic force, which can mitigate the �scal

burden induced by the process of aging. The reason is that an in�ow of young

working-age and skilled immigrants may slow down population aging, raise

productivity, and thereby help paying for social security. But because immi-

grants often have low education and high fertility rates, their net �scal impact

may be costly rather than bene�cial. Storesletten (2000) and Lee and Miller

(2000) calibrate a general equilibrium overlapping generations model to in-

vestigates whether a reform of immigration policies could resolve the �scal

problems associated with aging. Storesletten �nds that selective immigration

policies, involving increased in�ow of working-age high and medium-skilled

immigrants, can remove the need for a future �scal reform. Lee and Miller,

on the other hand, base their conclusion on that immigrants have lower ed-

ucation and higher fertility rates than that of the native born population.

Thus if more immigrants are admitted into the economy, they will ease tem-

porarily the projected �scal burden associated with the retirement of the

baby boomers. But the overall �scal consequences are relatively small. Pro-

viding evidence on whether immigrants pay their way in the welfare-state is

addressed in a series of in�uential paper by Borjas (1991, 1994, 1999). Razin

and Sadka (2000, 2004) address the issue of the �scal burden associated with

immigrants in a pay-as-you-go �scal system. They show that the additional
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�scal burden could be shifted forward inde�nitely, and all cohorts of the na-

tive born in the present and in the future could gain from the initial in�ux

of unskilled migrants.12

The present paper analyzes the e¤ect of the generosity of the welfare state

on the skill composition of migrants. We develop a parsimonious model in

which the e¤ect of an increase in the generosity of the welfare state (which

implies tax burden) on the skill composition of migrants under free-migration

is negative. The reason is that welfare-state bene�ts attract unskilled mi-

grants because they contribute to tax revenues less than what they gain from

bene�ts; and this generosity works to deter skilled immigrants, because they

contribute in taxes more than they receive in bene�ts. In sharp contrast,

the e¤ect of an increase in the generosity (and taxes) of the welfare state

on the skill composition of migrants is positive, if migration is controlled by

policy. Being net contributors to the welfare state, skilled migrants can help

�nance a more generous welfare-state system; thus, they are preferred by

the policy maker over unskilled migrants. This chapter brings the predic-

tions of the model to cross-sectional data on source-host, OECD-EU country

pairs in the year 2000. The identi�cation strategy is to use the decompo-

sition the source-host country pairs into two groups: one group, a "free-

migration" group, consists of source-host country pairs within the EU; and

another group, "policy-controlled migration" group, consists the pairs from

non-EU countries into the EU. We �nd evidence in support of the predictions

12An empirical investigation of the e¤ect of the proportion of elderly people in the

population on the size of social security bene�t per retiree turn out not to be signi�cant

(Mulligan and Sala-i-Martin (1999) and Breyer and Craig (1997) and also negative (Razin,

Sadka and Swagel (2002).
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of the parsimonious model that the generosity of the welfare state adversely

a¤ects the skill-composition of migrants under free-migration; but it exerts

a more positive e¤ect under a policy-controlled migration regime relative to

a free-migration regime.

8 Appendix 1

8.1 Proof of Equation (13)

We �rst show that @b(�;�)
@�

> 0. Employing equation (15), we �nd that

@b(�; �)

@�
=
A�� (1� �)"

1 + �

(
�w"s

�
(1� �) �"

�

� 1��
1+"
�
1� " (1� �) (1 + �)

(1 + ") (1� S + (1� �)�)

�
(27)

� (1� �)w"u
�
(1� �) �"

�

� ��
1+"
�
1� "� (1 + �)

(1 + ") (S + ��)

�)
> 0:

To see this, observe that:

�w"s

�
(1� �) �"

�

� 1��
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�
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�
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�
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�
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��

1� �
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�
(1� �) �"

�

� 1
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> 1

,
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��

1� �

� 2"
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> 1

, ��

1� � > 1;
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which is true by assumption, see equation (10). Also, observe that

1� " (1� �) (1 + �)
(1 + ") (1� S + (1� �)�) > 1�

"� (1 + �)

(1 + ") (S + ��)

, �

(S + ��)
>

(1� �)
(1� S + (1� �)�)

, ��

1� � > 1;

which, again, is true by assumption; see equation (10). Hence, it follows

indeed that @b(�;�)
@�

> 0.

We next observe that

@ws (�; �)

@�
= �

A��" (1� �) ���� (1 + �)
�
��"�1��

� 1
1+"

�1

(1 + ") (S + ��)2
< 0; (28)

@wu (�; �)

@�
=
A��" (1� �) ����1� (1 + �)

�
(1� �) �"���

� 1
1+"

�1

(1 + ") (S + ��)2
> 0;

which, indicates, as expected, that wages of each skill type fall with its pro-

portions in the labor market.

It then follows from the equations in the text that @Vu(�;�)
@�

> 0:Therefore,

if the decisive voter is an unskilled individual, she opts for �u = 1, no matter

what � is, leading to our conclusion that d�u

d�
= 0:When the decisive voter

is a skilled individual, she will opt for a skill composition of migrants, �S,

which is given by the �rst-order condition (12). Total di¤erentiation of this

�rst-order condition yields

@2Vs (�; �)

@�@�
+
@2Vs (�; �)

@�2
d�s

d�
= 0: (29)

Given the second-order condition for maximization (that is, @
2Vs(�;�)
@�

< 0),

it follows from the equation above that

sign

�
d�s

d�

�
= sign

�
@2Vs (�; �)

@�@�

�
: (30)
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We can see that @b
@�
= �(1� �)", where  is positive and independent of

� . Hence, it follows from equation (12) that

@2Vi (�; �)

@�@�
=
@

@�
[� (1� �)"] + @

@�

�
(1� �) li (�)

@ws (�)

@�

�
= (31)

= 
�
(1� �)" � �" (1� �)"�1

�
� @ws
@�

w"s (1 + ") (1� �)
" =

= [� (1� �)"]
�
1

�
� "

1� �

�
+

�
(1� �) ls

@ws
@�

��
1 + "

� � 1

�
:

Note that

1

�
� "

1� � >
1 + "

� � 1
, 1

�
� "

1� � +
1 + "

1� � > 0

, 1

� (1� �) > 0:

Note also that � (1� �)" + (1� �) ls @ws@� = 0 at the level of � chosen by the

skilled workers (see equation (12)).

It then follows that @2V pi (�;�)

@�@�
> 0. Hence d�s

d�
> 0. This completes the

proof of equation (13).

8.2 Proof of Equation (18)

Observe from the equations (16) and (17) that

@Vi (�; �; �)

@�
=
dui (mi)

dmi

dmi

d�
, i 2 fs; ug : (32)

As du
i(mi)
dmi

> 0, we conclude that

sign

�
dmi

d�

�
= sign

�
@Vi (�; �; �)

@�

�
: (33)
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Recall that

@Vi (�; �)

@�
=
@b

@�
� wi (wi (1� �))" =

Y

N
� wili

=
wsls (S +ms) + wulu (1� S +mu)� wili (1 +ms +mu)

N
: (34)

Therefore, for the skilled migrants, it must be the case that

@Vs (�; �; �)

@�
=

(1� S + (1� �)�)
N

(wulu � wsls) (35)

=
(1� S +mu) (1� �)"

N

�
w1+"u � w1+"s

�
< 0;

which implies that ms is decreasing in � . For unskilled migrants we have

@Vu (�; �; �)

@�
=

(s+ ��)

N
(wulu � wsls) (36)

=
(s+ms) (1� �)"

N

�
w1+"s � w1+"u

�
> 0

which proves that mu is increasing in � .

Lastly, recalling the de�nition of �;

� =
ms

ms +mu

;

it follows that

d�

d�
=

dms

d�
(ms +mu)� dms

d�
ms � dmu

d�
ms

(ms +mu)
2 = (37)

=
dms

d�
mu � dmu

d�
ms

(ms +mu)
2 < 0:

This completes the proof of equation (18).
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