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Abstract

In the recent European debt crisis, internal migration flowthe euro area reacted strongly to
diverging labor market conditions. This experience pdiomgards the prominent role of short-term
business cycle migration in the euro area and the conseneedto understand the motives behind
it. We start by an empirical investigation of the businesdeyn 59 bilateral migration corridors
in the Eurol12 over the period 1980-2010 and find three notiéwdacts. Firstly, unemployment
differentials seem to be an important driving force of indrmigration. Secondly, in a majority
of corridors the relationship between real wage diffeadatand intra-euro area net migration is
puzzling. Thirdly, across migration corridors there is asiderable heterogeneity with respect to
the correlation of net migration and the real wage respelgtenemployment differential. In line
with these findings, we develop a two-country Dynamic Stethaseneral Equilibrium model
of internal business cycle migration in the euro area arahalbr unemployment that occurs as
a consequence of labor market frictions and rigidities ithbmuntries. Our model is able to
replicate all three empirical observations and explaiedigterogeneity of migration corridors by
differences in the type of shock that hits an economy and elegive price/wage rigidity. Our
paper is related to the existing literature that quantifiesetifects of migration and unemployment
and bridges it to DSGE models with unemployment. Furtheicoveribute to the recently growing
literature that investigates the causes and consequehtsamorary migration.
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1. Introduction

In a currency union of heterogeneous member countries tiogreés a potential adjustment
mechanism to abate relative business cycle fluctuationsrandommon monetary policy. Starting
with the work of Mundell (1961), labor mobility is an importicriterion for an optimum currency
area. Within the euro area, free movement of labor is legailyranteetiand reduces the migration
cost of both, employed and unemployed workers. Despite hserece of migration restrictions,
Beyer and Smets (2014) consider migration flows between atga countries too little to act
as a main stabilization tool and in this context refer to tb#utal, language and institutional
difference in Europé&. On the contrary, Jauer et al. (2014) find that on average therption of
one quarter of an asymmetric labor market shock can be wttdlto migration in the European
Union. This dissent notwithstanding, European policy nnakeghlight migration as a means to
increase overall employment against the background ofdgt@eous labor market conditions
(ECB, 2014)°

At the same time, there is a lot of discussion about openingatmnal labor markets to
immigrants from the free movement area. A prominent caskddunited Kingdom where the
government in 2010 formulated the ‘net migration targetichhaims at reducing net migration
substantially (Wadsworth, 2015). Against the backgrouhd continuing positive net immigra-
tion, there is a fear of downward pressure on wages and ggowiemployment among natives.
Clearly, this national policy is at odds with the Europeaefmovement policy, such that these
two poles span the area of conflict of internal migration i é¢aro area and underline the need to
understand its nature and determinants.

During the European financial and debt crisis migration flolvanged markedly on the euro
area and the country level. Therefore, the crisis incidsheels light on the determinants of inter-
nal migration. It is particularly insightful in two interi@ed respects. Firstly, the crisis relatively
strongly affected the unemployment dispersion in the etga while leaving the wage dispersion

4The free movement of persons endows EU citizens with the tighove freely for the purpose of living, working,
studying and retiring. As one of the four economic freedoths, freedom of movement of workers (Article 45
TFEU) allows EU citizens to work in any other EU destinatiom @uarantees the absence of discrimination based on
nationality. The legislation extents to unemployed woskgho can receive unemployment benefits from the country
where they became unemployed while searching for a job ithand&U country for a limited time period. In the
destination country they are entitled to receive equatimeat with respect to support from employment services and
access to work.

SAdditional reason are seen in imperfections in the housirdjr@ntal market and liquidity constraints (Huber
(2005), ECB (2012)). Burda (1993) and Burda (1995) providetiaer explanation of low mobility by arguing that
due to uncertain future returns, postponing migration carela positive option value.

SPolicies to increase migration range from increasing thegatibility of school systems to improving the rental
markets for housing (ECB, 2012).
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Figure 1: Dispersion of unemployment and wages in the eusr&8

Source: own figure, Eurostat data.

nearly unchanged. In Figure 1 we compare the dispersion gésiand unemployment mea-
sured by the coefficient of variation over the period 199&8@20MNe find that unemployment rates
are much more dispersed than wagsisice 2008. Secondly, the growing regional labor market
disparities are mirrored by the crisis’ heterogeneous utfpan national migration flows. Since
2008 unemployment increased in countries such as Spairtagavhile it sank in others such as
Germany, at the same time intra-euro migration flows digeiriem the former to the later.

Both observations indicate that the growing unemploymespeatsion provides a potential
explanation of the marked change in migration patternsdretiro ared® Further, they point to the
need to understand the impact of the business cycle and uoymmgnt fluctuations on direction,
size and composition of internal migration in the EMU. THere, we carry out a comprehensive
analysis of the interrelation of wages, unemployment argtation patterns in the Eurol12 over the
business cycle for the period 1980 to 2010. Our analysis bilageral migration corridors reveals
that while unemployment differentials are positively @ated with net migration in a majority of
corridors, the relationship between real wage differémaad net migration is counter intuitively
negative in many corridors. However, in both respects wedindnsiderable heterogeneity across

"We use compensation per employee as an indicator for wagegorial dispersion of unemployment and wages
is measured by the coefficient of variation that normalihesstandard deviation by the mean.
8This result should be interpreted with caution as aggregatges might not reflect the cyclical pattern of wages
properly e.g. because of long-term wage contracts or a ceitiquobias (Solon et al., 1992).
°In section 2 these changes will be described in more detail.
10This would be in line with Dao et al. (2014) who find that the lideEof internal migration in the United States
coincides with a reduced regional unemployment dispersion
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corridors.

In line with these findings we build a theoretical businesdeynodel of migration and unem-
ployment. Our interest is twofold: One the one hand, we warassess the effect of migration
on output fluctuations and thus the role of migration in algaisymmetric shocks. On the other
hand, we want to identify how the business cycle and the fatiin of wages and unemployment
affect bilateral migration flows. While we find the effectstire first dimension to be relatively
low, we identify significant effects in the second dimensi@ur model is able to replicate our
empirical observations and explains the heterogeneityigfation corridors by differences in the
type of shock that hits an economy and the relative pricedwagdity. Additionally, we find that
the more inelastic the migrant labor supply and the morel nigigrant wages are, the lower are
the fluctuation in migrant flows. This understanding allowsa analyze the effects of different
immigration and labor market policies on migration patssmthe EMU migration corridor.

By explicitly modeling the interaction of unemployment amégration, we contribute to the
growing literature on the causes and consequences of tanypaigration . Our paper bridges the
literature that quantifies the effects of migration and uplyment (Dustmann et al. (2008), Stark
and Fan (2011), Kemnitz (2006), Kemnitz (2009)) to the grayliterature on unemployment in
Dynamic Stochastic General Equilibrium (DGSE) models.

The paper is structured as follows: Section 2 reviews tleeditire on migration in the euro
area, short-term migration and unemployment and migrati@SGE models, Section 3 presents
business cycle statistics on migration and unemploymethariEMU, Section 4describes the the-
oretical model, Section 5 discusses the parametrizatidriteamodel results with respect to the
impact of parameters, dynamic responses and the corresposaavith business cycle facts and
Section 6 concludes.

2. Literature Survey

The importance of internal migration in the EMU has grownrduee, such that a substantial
part of the migrant population in the euro area countriesleted to the free movement of labor. In
a panel of OECD countries over the period 1980-2010, Beiaé €013) find empirical evidence
of the Schengen agreements and the introduction of the Burave increased internal migration
in the members of the European Union. In many countries, rthmigrant stock to a large part
consists of migrants from other member countries. E.g. ¥2@5% of all immigrants living in
Germany originated from another EU28 country, within thisugp Spanish and Greek immigrants
made up for the largest populations from another EMU couwitii 16% and 9% respectively



(Destatis (2015)). This corresponds to an immigrant shat4.5% (EU28), 0.7% (Spain) and
0.4% (Greece).

As a consequence of the free movement of workers, interrgtation in the EMU is mainly
motivated by work-related factors and often has a temporatyre (OECD (2014), Bricker et al.
(2014)). The importance of work related factors is suppbbe the fact that in 2014 in the euro
area the unemployment rate of citizens from the EU15 otheam the reporting country was 2.3
percentage points lower than the average unemploymentfratie7%. With respect to temporary
migration, Dustmann and Gorlach (2015) point towards tlatdations in assessing the size of
return migration; however they provide evidence for a deamount of return migration. E.g.
a report by the OECD (2008) finds that in the 1990s the shareigfamis that leave their host
country within the first five years after arrival was higheEiaropean countries than in the United
States, Canada or New Zealand. The outmigration rate aféeydiars was 60.4% in Ireland, 50.4%
in Belgium and 28.2% in the Netherlands. A distinct patteoted by Dustmann and Gorlach
(2015) is that the temporariness of migration increasek ®@onomic and cultural similarities
between the destination and the source country. With ré$peconomic indicators, the group
of EMU countries is more homogenous than the overall E&fZBherefore, we expect temporary
migration to be of high relevance in the euro area.

In order to assess the determinants of short-run migratiadhe euro area, it is of interest
whether internal migration exhibits a cyclical pattern.r Hte United States Saks and Wozniak
(2011) find internal migration to vary procyclically. In tiggoup of OECD countries Beine et al.
(2013) find current and future business cycle and employrdgnamics to influence bilateral
migration flows. Further, it is documented that the employtm@obabilities of migrants are
closely related to the business cycle in the euro area. Carsirst al. (2010) document that in
Germany the unemployment response to labor market shoskoisger for immigrants than for
natives within the same skill group. Prean and Mayr (2012)sh similar result for Austria that
even holds after controlling for industry and job charasters. This is in line with the general
finding that immigrants tend to be hit hard and immediatelymeconomic downturn (OECD
(2013)).

The European financial and debt crisis sheds further lightherdeterminants of internal mi-
gration and the interrelation of business cycles and mmradatterns. During the crisis, migration
flows changed markedly on the euro area and the country I&CD (2014)). Between 2007 and
2010 free movement immigration flows dropped by 35 % in Eurape rebounded with diverg-

Hpefined as immigrant stock divided by population size.
12The membership in the euro area is conditional on fulfillmareconomic convergence criteria.
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ing patterns thereafter. In countries with traditionaligthimmigration such as Ireland, Portugal,
Spain, and lItaly, total inflows declined strongly while thegreased significantly in Finland, Aus-
tria and Germany. Consequently, as documented by Bertali €2013%2, Germany as the largest
economy in the EMU transformed into the most important ntigredestination in the area.

In line with these empirical findings, there is a growing tteteal literature on short-term
economic fluctuations and migration in a DSGE framework. tédman and Zlate (2012) intro-
duce immigration of unskilled Mexicans to the U.S. to an RB@del. In a New-Keynesian (NK)
model, Binyamini and Razin (2014) and in a similar vein Eng&909) assess the effects of im-
migration respectively emigration on the Phillips curvel éind it to be flatter in both cases. The
flatter Phillips curve in presence of labor mobility is a kagight from integrating migration into
the NK model. Because of the inflow of workers a lower wageease is needed to increase the
labor force compared to the case without labor mobility. ldeer, this result relies on the assump-
tion of a neoclassical international labor market that israbterized by fully flexible wages and
the absence of real labor market frictions. Bentolila e{2008) partly overcome this weakness
by including real wage rigidity in aad hocmanner in their derivation of an empirically testable
NK Phillips Curve. They find that immigration alters the skognd intercept of the Phillips Curve
via a different labor supply elasticity and bargaining poeemmigrants.

Common to all the above approaches is a unilateral focuseaftacts of migration in either
the source or the destination country. In contrast, Haud&t4) shows that a technology shock
spills-over from one location to another via its effect oa thirection of the labor force movement.
While her two-country model of internal U.S. labor migrationcorporates bilateral migration
flows it abstracts from unemployment and the underlyingitiics. However, internal migration
in the EMU is characterized by an interplay of migration amémployment at business cycle
frequencies. To this end, a model of internal migration i BEMU would need to incorporate
both, the effect of migration on source and destination ttesras well as unemployment and
labor market frictions.

In this paper we develop a comprehensive model of bilatergtation flows with these dis-
tinct features. Thereby, we try to contribute to the litaraton the causes and consequences of
temporary migration by explicitly modeling the interactiof unemployment and migration. Our
paper bridges the literature that quantifies the effectsigfation and unemployment (Dustmann
et al. (2008), Stark and Fan (2011), Kemnitz (2006), Kem{@@09)) to the growing literature on

13Bertoli et al. (2013) investigate bilateral migration flotsGermany in the years 2006 - 2012 and document a
strong impact of the crisis on the size of migration flows. @hthors empirically find that the immigration increase is
grounded mainly in migration diversion of immigrants fromeodestination country to an alternative one. In contrast,
migration creation only played a subordinate role.
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unemployment in Dynamic Stochastic General EquilibriunG@&E) models.

In the DSGE framework two different approaches to introdueemployment can be distin-
guished. One approach (e.g. Gali (2010), Gali (2011)) egmets the DSGE model with staggered
wage setting formulated by Erceg et al. (2000). The markeepof differentiated types of labor
gives rise to a positive average wage markup that in preseinoeminal frictions varies over the
business cycle. In this approach, structural unemployeses because wages exceed their equi-
librium level. Other sources of unemployment such as réaiienarket frictions are not accounted
for. The other approach (e.g. Krause and Lubik (2007), Wg6b3), Walsh (2005), Gertler et al.
(2008), Faia and Rossi (2013), Christiano et al. (2013))eXly models real frictions from search
and matching in line with Mortensen and Pissarides (1998gr& exist versions with and without
the assumption of rigid wagée$.

We build a DSGE model with endogenous migration in the spirfiiauser (2014) and include
unemployment in order to match the empirical observatianshe euro area. In contrast to a
large part of the literature on migration in business cyctedais but in line with empirical ob-
servations of the internal migration patterns in the EMU,a@asider differences in employment
probabilities as a key migration trigger additional to wagkecluding unemployment in the anal-
ysis has nontrivial consequences because unemploymeastaxshibit a different dynamic pattern
than wages.

Following Gali (2010), we allow for unemployment that ocewrs a consequence of labor
market frictions and rigidities in both countries. Our aggorh explains unemployment as result of
time-varying country-specific mark-ups on competitive iBguum wages that potentially differ
for natives and immigrants. This set-up allows us to asseseffects of differing labor supply
elasticities, wage persistence and bargaining powers tfesaand migrants on cross-country
migration flows and their combined influence on macroecon@ygregates.

14shimer (2005) and Hall (2009) proposed wage rigidity as oag t introduce the empirically observed negative
correlation of unemployment and vacancies (‘Beveridgeeiinto the search and matching model.
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3. Empirical observations and literature review

3.1. Compiling a data set

The preceding review of the literature and tentative ingasion of the crisis incidence under-
lines the need to investigate a) whether migration pattertie euro area vary systematically with
the business cycles and b) how wages, unemployment andtioigpatterns are interrelated over
the business cycle. In order to answer these questions wpileoanlarge data set with bilateral
migration and macroeconomic d&tan a similar vein as Beine et al. (2013) but with a focus on
the euro area. The data set contains observations for thhe ¥880-2010 and covers 12 euro area
countried®. Due to the lack of availability of quartedybilateral migration data we rely on annual
data from the United Nations and the OECD Migration databBaeh pair of countries is referred
to as a migration corridor and our set of countries givestnsk?- 11/2 = 66 potential migration
corridors. Due to data limitations the number of actualidoms in the panel reduces to 59 For
each bilateral migration corridor, we define the net migraas the difference of immigration and
emigration between the two countries. It has to be notedwithin the euro area the observed
migration flows origin from an interplay of complex migratipatterns. Basically, immigration
to EMU countries can be distinguished according to the sootintry which can located inside
the EMU, inside the EU but outside the EMU or outside the EU.Wdat to focus on internal
migration in the EMU, thereby we do not account for the naldy of a migrant only for the
source country. For instance an increase in immigratiom famother EMU country can be either
caused by migration creation or the diversion of immigrérms one destination to anoth&t.

The data series for the macroeconomic variables real GRPcomsumption, unemployment
rate, employment, labor force, real wages, price inflaticage inflation, trade balance were drawn
from the AMECO database. Real compensation per employgessas a proxy for real wagé$.

In order to extract the cyclical component we take logs amdyethe HP filter with a smoothing
parameter oA = 400, some variables are normalized by the populationZize.

15see Appendix 6.5 for a description of the data.

8austria, Belgium, Germany, Spain, Finland, France, Irédtaly, Luxemburg, Netherlands, Portugal and Greece

"The empirical investigation of short-run migration flowslimited by the fact, that data on a business cycle
frequency is still very rare. There is new data set for Gegnveith monthly data. But most studies use data of annual
basis from 1980 until now.

8There are still some missing years in that panel. For thegdr®80-2010 there are no missing observations for
42 corridors, for 1990-2010 for 50 corridors and for 1996-266 corridors.

191n our theoretical model we assume the population of botmt@s to be constant over time. However, due to
data limitations we use data on all migrants from one EMU ¢guio another and thus cannot keep the population of
countries constant.

20Gali (2010) points out, that compensation per employee isgenconcept that comprises other employment-
related cost to the employer than wages and exhibits stromodgtility than earnings-based concepts.

21In order to check the robustness of our results with respettiet smoothing parameter we also ise- 100 and
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3.2. Business Cycle Statistics of the Euro Area

In the following we present business cycle facts on the evea.aThereby our interest is
twofold, as we want to describe the average migration corathd want to point out heterogeneity
across the different corridors. In the following analysie will summarize our findings on the
migration corridors in the euro area.

Variablex (o(x)/o(y)) corr(x,y) corrx,x"*)
Outputy 1 1 0.57
Consumption ¢ 0.81 0.79 0.42
Employmentn 0.76 0.69 0.41
Labor force | 0.39 0.43 0.14
Unemployment rate u 0.48 -0.68 0.39
Real wage w 0.68 0.17 0.52

Table 1: Empirical euro area business cycle - Key facts

Table 1 gives the standard deviations as a measure of thélitplaf the macroeconomic
variables of interest. The standard deviations are medsiséhe deviation from the trend and are
averaged over all bilateral migration corridors. The letuenn expresses the standard deviation in
relation to the output volatility. The typical results framational and international business cycle
analysis are also valid for the EMU business cycle. Domestitsumption fluctuates less than
domestic output and the national unemployment rate fluesuats than national employment but
more than the labor forc#.

The middle column shows the correlation with output. Domgesbnsumption and employ-
ment are highly correlated with output. While unemploymeaamd output are negatively correlated,
real wage and output are positively correlated. The cdraglas stronger for unemployment than
for wages.

The right column shows the correlation of variables acroggation corridors. Overall, the
positive correlation of domestic and foreign variablesgates a high level of integration within
the euro area. The corridor consumption correlation is tdtan the corridor output correlatica.
Across corridors unemployment is less correlated than siageicating a higher labor market
dispersion with respect to that variable.

Table 2 focuses on the stylized relationship of key varsbde labor migration, in fact the rel-
ative fluctuation to the GDP, the cyclicality, the corredatiof net migration with the real waghwv

A =6.25. See Table 7 in Appendix 6.6.
22See Gali (2010).
23See Backus et al. (1992) for the international consumptisretation puzzle.
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x=Net migration rate

Fluctuation &(x)/a(y)) 1.55
Cyclicality (p(x,dy)) 0.17
Real wage differentialg(x,du)) -0.1

Unemployment differentialg(x,d(w/p)) -0.31

Table 2: Empirical euro area business cycle - Net migration

and the unemployment differentidli >4 The net immigration displays a stronger volatility than
real GDP and is positively correlated with output, thusriné migration seems to be procyclical.
However, Hauser (2014) demonstrates for the U.S. labor ehdhlat while unconditional labor
mobility is procyclical, the picture is less clear for cotidial labor mobility?®

Immigration and net migration are negative correlated widge and unemployment differ-
entials. As a first intuition, the negative correlation be¢énw unemployment differentials and net
migration can be explained by assuming that unemploymenpiscausal for the migration de-
cision. In the euro area, an exogenous labor demand shocksage the unemployment rate in
one country such that native households decide to emigratedther country with lower unem-
ployment. Although the correlation between negative wafferéntial and net migration is small,
its negative sign is not as intuitive. Instead of assuminglegment conditions to be causal for
the migration decision, we would rather think of the opp®sitrection. An exogenous shock to
the migrant supply conditions within the corridor leads mogcrease of immigration which may
results finally in lower real wages.
Until now, our focus is the average corridor of the euro ahea. next step we look deeper into the
euro area pattern for specific corridor relationships. Tita@ly on the left hand of Figure 2 depicts
the correlation between the cyclical component of net ntignaand the cyclical component of
the real wage differential sorted by the 59 corridors. A Banpicture can be drawn on the right
hand side of Figure 2, which summarizes the correlation eetwthe cyclical component of net
migration and the cyclical component of the unemploymefiédintial. Both graphs suggest to
classify corridors into four types according to their ctat®n between net migration and wage or

24The wage and the unemployment differentials are definedffessatice between domestic and foreign variables.
They act as empirical proxies for non observable time-veyynigrants wage/unemployment differentials.

25Her SVAR analysis of all migration corridors in the U.S. raigthat subsequent a technology shock some states
face a net inflow of workers while others face an outflow. A 8#imEVAR exercise should be carried out for the EMU
labor market.

26This result only changes slightly by using different timeipés and smoothing parameters. With loweand
smaller time periods the negative correlation between ngtation and both the unemployment as well as the wage
differential becomes lower.
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Figure 2: Correlation between the cyclical component ofmigfration and real wage/unemployment differential for
59 euro area corridors

Source: own figure, Eurostat data.

unemployment differential.

Overall, the business cycle facts underline that both, ysh@yment and wage differentials are
important to understand cyclical migration patterns ineheo area. Summing up the empirical
evidence, we interpret the previous findings as evidenca)fbusiness cycle related fluctuations
in migration patterns and b) the crucial role of unemploymershaping intra-euro area migra-
tion patterns c) a puzzling relationship between wages iatnd-euro area net migration d) cross-
country heterogeneity with respect to the correlation dfmiggration and the wage respectively
unemployment differential.

In line with these findings, we develop a two-country DynaBticchastic General Equilibrium
model of internal business cycle migration in the euro arehalow for unemployment in order
to find a comprehensive explanation for the euro area avenagjeross-country patterns.
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4. A Model with Migration and Unemployment

The section introduces migration in a dynamic stochastisliegium model with unemploy-
ment. The general structure of the model is similar to Er¢ed. €2000) with the interpretation of
Gali (2011). We apply this model to the two country case witatberal trade in goods. Migration
is closely related to unemployment in our model because ever&et their wages subject to the
national and international demand for their type of labdrerEby, we implicitly model the deci-
sion either to work at home or abroad endogenously. By ingutie idiosyncratic unemployment
risk of agents the framework preserves the representatwedhold paradigm.

4.1. Households

Both countriesj € [H,F] are populated by a large number of households normalizedeo o
that face similar optimization problems. Each househokldheontinuum of members indexed by
the type of laboi € [0,1]. Within one family all members are guaranteed the same tHvisle
aggregate consumption bundfeirrespective of their labor type and employment status.
In the home country, the representative household maxsiiEewelfare function

max iﬁ‘um,nh,ta),n;,t(i)), W

Eo
{Ctvwh,tawi;_tabt?b?} t

subject to the budget constraiht

1 1
OO/ + P = [ War(Dna(Ddi+ [ Wi ()li+B 1 +Da+ M ()

Wh (i) denotes the domestic nominal wage of an domediipe employed worker and; is the
nominal firm revenue which is distributed over domestic letwadds in a lump-sum fashiorb
represents the demand for nominally risk-less bonds paymgnetary unit at pric@. Initially,
we assume complete financial markets such that househaldsigadomestic and foreign bonds.
The household takes the labor demand as gimgy(i) € [0,1] is the fraction of members special-
ized in typei labor are demanded in domestic markets, (i) € [0, 1] is the fraction of members
specialized in typelabor who are demanded in foreign, courfify.

2'The budget constraint in termsfcan be derived by aggregating the demand functions for diterses foreign
goods over all goodsand assuming local non-satiation.

28The subscript denotes the place of supplier. Variables aitrare supposed to be foreign variables. Variables
with a subscriph denote the country of origin. Therefore, domestic (forgigousehold members that stay in their
home country are called natives. They supply a fractign(n} ;) to domestic (foreign) firms. The other members
that move to the foreign (domestic) country suppfy (ns ) to foreign (domestic) firms. From perspective of the
domestic country they are called emigrants. From perspeofithe foreign country they are immigrants.
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The period utility is given by the integral of the househatasmbers’ period utilities

Ln (i)Y 1ng, (i)Y
MQJHU%z{bgq—xuk<A;Q%%%T@V—A %%2@:—m>}d, 3)

Xtk andx{’, . are labor supply shocks that affects the total domesticrlabpply?® The inverse
Frisch elasticity of labor supply > 0 determines the curvature for the disutility of labor of the
domestic households. The optimality condition for the dstiecchousehold can be written as:

G P * G Pt
O =pBE<{ —— O =B ———— . 4
R =P t{Ct+1pt+1} t=F t{Ct+1pt+1} @

Foreign households face exact the same program. Ther¢fmaptimality conditions for the
foreign household are:

@t:BEt{C;ﬁi}, @{k:BEt{qk pt*}. (5)

k t3 e *—
Cii1Pria Cii1 Py

According to these conditions, households in both counsi®ooth consumption over time and
diversify between countries:

Ct = G k. (6)

The latter describes the international portfolio condlitio case of perfect financial markets.
is the real exchange rate defined as the quotient betweagriaaed domestic consumption price
level.

The domestic consumption aggregate is composed of the dicroessumption good,; and
the imported consumption goagl;:

K

mn*)”. @)

==

0= ((1-when)s +o

whereu is the share of domestic goods in a household’s consumpxipanelitures. The home
produced and import good baskets are defined as CES conyositifferentiated home and

29A positive domestic labor supply shock can be interpretexhascrease of external immigration into the domestic
economy. Because of free labor mobility within the corrittor share of domestic workers that move to the foreign
country increases.
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foreign produced varieties:

£ £

1 g1\ HI 1 1\ BT
= o d = & dz
Cht = 0 Cht(2) *r dz ) Cit = 0 Ctt(2) )

wheregp denotes the elasticity of substitution between differemsumption varieties in home and
foreign. Expenditure minimizing subject to the consumpiindexes gives the demand functions

for domestic and foreign goods:

ene(2) = (p*;;f)) ot or(@) = (p“@) e, @)

where

) o ) e
7£p 7£p
Bt = ( / ph,t<z>“pdz) . pre= ( / pf,t<z>“pdz) | ©)

Pnt(2) is the price for the domestic produced variety @pgis the price for the domestic produced
good basket. Similarlyps +(z) is the price for the domestically produced varieties apglis the
price for the foreign produced good basket.

The demand for the domestic and imported consumption buardle

pre) H (pft)“
Cht = (1—w) [ — G, Cirt=w| —= G, 10
ht = ( )( o ) i o (10)

with the aggregate consumption price:

1

p = (1 w)ph + wpr M) (11)

4.2. Wage Setting and Migration

Each type of worker from country determines its wage subject to the demand from firms in
the domestic and foreign economy. We allow for labour mopiti the firm production production
as in Ottaviano and Peri (2012). Thus, composite labor eyeplby each firnzin each countryj
is a CES index of native and migrant workers:

0
1 %)97_1

n(2) = (1= (m(2) %" +éne4(2) (12)
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The parameters & y < 1 and8 > 0 are the share of foreign workers in the production and the
substitution elasticity between native and migrant warkéhe native and immigrant labor are
defined as CES composites of differentiated types of natiddramigrant labor:

Ew Ew
1 o ew-l aw-1 1 o ewel w1
Nht(2) = /0 Nht(i,2) e di , Nty = /0 Nt t(i,z) o di ,

whereg,, denotes the elasticity of substitution between differgpes of native and immigrant
labor. The demand for the native and immigrant compositerlabe:

-0 -0
Mht(2) = (1— v)(\&‘tt) n(2), nf,t(Z)zv(%) n(2), (13)

with the aggregate wage index:

Wt:(( Y)W +yvv}t> . (14)

Aggregating over all firmg gives the aggregate demand for native and immigrant labor:

1 1
(i) = /0 e(i,2dz = /O Nni(2)dz (15)

The differentiated types of workers in each countgyosses market power and set their domestic
and foreign wage with a positive markup. As formalized byv841983), workers specialized in
typei labor can reset their wages with a constant probabilityé], each periodé,, is independent
across time and labor types but differs between emigrantsatives. According to the empirical
evidence migrant workers have a more flexible wagg,> éws andé;, < & . Domestic workers

of a typei that are able to reset their nominal wage, choose their th,imgemﬁ”t in periodt with
respect to their disutility from work subject to the flow bedgonstraint 2 and the aggregate
domestic and foreign firm labor demand for native labor type derived above in equations 13
and 15: The first order condition of the wage setting problemhibuseholds living in country

j € [h, f] who implicitly supply their labor in countryn € [f, h] is given by:

o0 Kk Wgnwk sw(14) r‘mt+k
Et S i-o(Béwj) . mr#ntJrk
mit Ct+k

wi:0 Itewy
Wit .y
Wgnt N thk£W1W]tkjtk
A 0 m, m m
Et 3 k_o(Béwj)* i e
Wt pt+k Ct+k
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(16)




with a constant wage mark-yg, = EW

1 that is assumed to be equal in both countries. The main
difference of native and |mm|grants is that they groundrtlvmage setting decisions on different
marginal rate of substltutlorrsr#nHk ka( mHk) ct+k While emigrant and native workers
both evaluate their wage to their home consumption, diffees arise due to labor demand and the
expected future wage and unemployment paths of domestifoagidn country.

The aggregate wage in both countries is a weighted averag#iofized and non-optimized native
wage profiles:

(W) ™5 = (L= &) W)™+ G (W) 5. (17)
Finally, the equations (16) and (17) result in the wage imdtatate:
1-ew \ &w
. 1 % f]J.mt Trewy
Mt = (—) 1-(1-&wj) | - : (18)
fWJ f2 m,t

with
j
. nm,t . W (1 .
flne = o MrSi + BEE (Mo )W 1L b

i
Wt Nmyt ~1¢]
f2]mt ?mctl BEWJEI{( mt+1)£w 11:Zl,m,t+1}'

According to the aggregate wage index the aggregate wadjg®hburve of domestic country is a
weighted average of native and immigrant wage inflation:

MY = (1—y)np;+ynfh, (19)
MY = (1—y)n¥Y +ymay. (20)

4.3. Firms

In each countryj we assume a continuum of competitive price setting firms ipioduce
a differentiated good € [0,1]. The producing firmz in country j uses composite labak(z) to
produce its final good:

yi(2) =an (). (21)

& is the country specific exogenous aggregate technologytaridgarithm follows an AR(1)
process with persistence parametet @A < 1 and a white noise process with zero mean and
constant variance,f. Each firm resets the priga(z) of its produced good in any given period

16



with a constant probability & &,. A firm zthat is allowed to change its price in perindsets its
optimal pricep‘j?t(z) to maximize its real lifetime value consistent with the hefuslds optimality
condition

Ko Ph.t+k

given the sequence of demand constraints from domesticaxaijh households for the specific
good of firmzin country j derived by combining equations 8 and 10:

) O
= Z (fp)k@Hk{ P Y(2htik — mc(z)h,t+kY(Z)h,t+k}

(o] —&p _
Prt(2) He
Chtk(2) = (1-w) ( ! ) (M) Ctrk; (22)
Pnt+k Pt+k
+O —€p * —Uu
) Phs (2) Pr. P
Chiik(2) = W Z’t < h:+k) Ct k- (23)
Ph.t+k Ptk

Since all differentiated firms produce with the same produadechnology the optimal price would
be chosen by all resetting firms. The first order conditiorivergby:

M —u Sio(épP) B {Ctllkyt+ka+k(z) (%) ”} o

p o
Ptk S ho(EpB)*E: {Ctllkywk ( p;:f) }

with uP = %31

The aggregate producer price level evolves according ttotloeving difference equation:

1-&p

B = (L Ep) (PR % + Eppig 5 (25)

Finally, the equations (24) and (25) give the non-lineacgmflation rate:

1 = 11~;8p(p %

€p €p

- (2) (1_<1_gp>(gw) ) | 29
$p Q2 ht

with

_ &
O1ht = IJPYh,t(Ch,t) 'ma(2) + BEPEI{(HE,tJrl) Tagiht1}s
Gont = Ynt(Cht) T+ BEWE{ (Mhi 1) "g2nts1)-
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The firm specific real marginal costs results from solvingabst minimization problem of the
firm j:

Wt/ph,t
(1-a)an(z2)~*
wherew; denotes the aggregate wage index in coutry
From the labor market clearing conditiop .« = fol Nht+k(j)d j and the production function (21)
firm specific labor demand results as a function of the aggegga@duction, total factor produc-
tivity and price dispersion:

mg(z) = (27)

1

A DTN RYY
nt—(at) APy, (28)

with Y = (40) “™ di andaP = (p“p‘Tﬁ”)_l_p di.

The wage and price dispersion paths can be summarized as:

— Pyep—1\ T-a)(ep-1) e

o= 1= (T T gt %, @9)
1— &,y (MW)E—1\ T (6T .

A = (1—ij>( El’<_ Etw) ) + &Y 1 (M), (30)

4.3.1. Terms of trade, nominal and real exchange rates

The nominal exchange rate is assumed to be constant andnmalwed to one for the corri-
dor3? We assume that the law of one price holds for each individaatigsuch that the price of a
goodz produced in country is the same in countryandk, i.e. p(z) = pf(z) andp;(2) = pt(2).
The real exchange rate is equal to the quotient between teggfoand domestic consumption
price level

Pt
G = . 31
Pt ()

The terms of trade between countries is defined as:

Pft

=" 32
Ph,t (32)

30In the sample period from 1980 to 2010 the corridors changei monetary system from mostly pegged ex-
change rates to a monetary union. Although this regime ahamgy also influence the relationship between net
migration and its main determinants it is of minor interesthis paper. For most corridors there has been a relatively
stable nominal exchange rate between 1980 and 2010. In andad approach we seperate the total period in two
subperiods before and after the Euro introduction. Thedisbperiod is modelled with a pegged exchange rate sys-
tem, in the second subperiod we assume a common monetacy.pbliis does not change our results according to
the average relationship between the bilateral migratmmsland its main determinants. However, by simulating the
transitory regime shift, we are able to explain time-vagyinigration cycle correlations.
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Introducing the domestic and foreign consumption pricellé¥/1) in equation (31) yields:

The country specific production basket is used both donadistiand offshore:

Yt = Cht + Cr],h (34)
with
one = (1- ) (w)“pq, (35)
_IOt
Cht = W < ﬁt) " G - (36)

Combining the aggregate resource constraint with the @artfliversification condition links ag-
gregate domestic consumption to the output:

Yt = [(1— W)+ <%) s <%) e o

The central bank supplies a monetary as$dbue to its systemic position, the central bank can
influence the nominal interest rate in order to stabilizeghee inflation and the output to their

target rates:
ﬂﬁt o Yhit i
it=0 || = i . (38)
Kﬂﬁ) (Vﬂt> ]

whered; is country-specific aggregate money demand shock thatwslin AR(1) process with
persistence parameter<)p,{',I < 1 and a white noise process with zero mean and constant vari-
anceo?.32 wherefT,, andyl} , are the target variabléS. The target weight$, and ¢y are set
exogenously by empirically bbserved parameters for the Brga>*

Gt (37)

31The monetary asset can be understood as contract betweeerttral bank and the agents of the economy.
Everyone is legally obligated to hold one unit of that goodadich the central bank pays an interest.

32We use the money supply shock as a proxy for an aggregatergespecific demand shock.

33The target variables are the steady state values. Theréfierearget price infation is equal to zero and the target
output is steady state output.

34See Taylor (1993), Woodford (2001), Taylor and Williams12p
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4.4. Definition of the Equilibrium
Imposing that domestic and foreign bonds are in zero netlgupp- b = 0, we define an
equilibrium as a sequence of domestic and foreign quasttitie
{2} 0= {c Yt ", M, Ni s e Ing, s U, Ung, U g ]
{27 Ho= {Ct YO T M N 610 T 17 40 U Un g, U t}
a sequence of domestic, foreign and international pricage® and inflation rates:

{‘Q}:OZO = {pb ph7t7 pf,t:vvtawh,tawfla 7f7 nﬁp ant7 TéN nx\{? n-\N}’

{2420 = { P Phas Pl oW W Wi 0 0P TR0 T8 Y, g, Y,

{2} o ={a,s} such that

(1) for a given price and wage sequedc® }- o, { Z* }eo {2} @ given realization of shocks
{7}, and a monetary policy.# },-, the sequence2 };- o, { 2™ }i—, satisfies first order con-
ditions for domestic and foreign households and firms.

(2) for a given sequence of quantitié€ }- o, {2* }1eo @ given realization of shocks¥ }i
and a monetary policy.# };- , the price sequencgZ?},” o, { Z* }ieor {2 }o Quarantees inter-
national labor, goods and financial market equilibrium étons 3°

4.5. Analysis of the Phillips Curve

To understand the macroeconomic effects of immigration madyae the price Phillips curve
relation. This is a common approach in the literature on atign and output fluctuations (Ben-
tolila et al. (2008), Engler (2009), Hauser (2014)). Howeweost contributions assume a com-
petitive labor marke$® However, in contrast to the existing literature our modeldees an en-
dogenous wage decision of natives and migrants. The wagg@®egives rise to unemployment
of both groups of workers and implicitly models the decisiorither work at home or abroad en-
dogenously. This allows us to assess the effects of migrana its key parameters on the Phillips
curve. The nested Phillips curve expressiofis:

A B? . 1,
Hﬁ 7Er¢ 7“'113

ot 1+23+A t t+1 1+2B+)\p i t+2+1+23+)\p -1

n (1—BL—1)(1—L)Ap ( a 1 - )

— + W
1+2B+Ap 1-a" 1-a

APAW ~ - AV>\kl *
—m(wut-i-)/(mw —l,U)Uft-i-Yl,U(

i) @9)
35The deterministic symmetric zero inflation steady stateeisatied in the Appendix 5.
36Engler (2009) and Hauser (2014) assume a competitive laboken In a partial equilibrium model Bentolila
et al. (2008) introduce unemployment and real wage rigidignad hocmanner.
37See Appendix 6.3 for the derivation.
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with A = 1=%pa)(1-Bép))(1-0) (L&) (1-BEw))
P ¢pj(l-a—agpj) Ewj(L+ewjgl) *
In the benchmark case, defined by the absence of internhtiaa and migratior® the price

Phillips curve is isomorphic to the one of Gali (2010). Instbase, nominal wage rigidity causes
future and past expectations about wage setting to addltyonfluence the marginal cost function
of firms. Depending on what is more flexible - nominal wagesrargs - the real wage income
can either increase or decrease in reaction to a positiee fabductivity shock. If prices are more
sluggish than nominal wages, the real wage income increagkfosters households to consume
more and enlarge their labor supply correspondingly. Fwhe cannot set an optimized price
cannot pass through their reduced marginal cost to consuamek face a decreasing demand and
reduce their labor demand. Thus, in a closed economy whergehold do not have the possibility
to decide to work home or abroad, additional supply of hoakihbecomes unemployég.

Next, we allow for migration and trade. In general, migraml @ative wages can differ due
to different bargaining powee\,jv, labor supply elasticityy! and wage erxibiIityf\,{,. In a sym-
metric setting, immigrants and natives react in a similann&a to shocks. Therefore, the Phillips

andAy =

curve in this case corresponds to the benchmark case. Inasgndifferences in these parame-
ters lead to an unemployment and nominal wage differenceih bountries and give rise to a
non-zero net migration in the steady state. We start by irgdgthe assumption of symmetry with
respect to the inverse labor supply elasticity in order toontuce a difference between migrants
and native$¢® Compared to the benchmark case, migration affects theizhdurve via the term
%V(% *— l.U> Ust. The effect of heterogeneity in the inverse labor supplgteddy is
twofold. We discuss it fory* > (, denoting the fact that the labor supply elasticity of migsas
lower than of natives. On the one hand the tepin— ( turns positive, on the other hand a higher
y* implies a lowerA,;, which acts as a scaling factor in front ¢f and thus lowers the differ-
ence. The first effect arises because migrants have higafrence to reduce wages in order to
stay employed in case firms reduce their labor demand. Adthamly some migrants can adjust
their wages, the adjustment is higher than the wage reduofimative workers and lowers the
firms’ pressure to reduce labor demand. The second effeduresthe strategic complementar-
ity between specific labor-types. df, stays equal across migrant and native labor type, a higher
labor supply elasticity increases the strategic compleangy of the migrant worker in relation
to the native worker. The overall effect is positi@% U—y > O), since the direct effect ogy*

is stronger than on its scaling parametgy/Aw. Consequently, the Phillips curve is flatter with

38|n this case we assume andy! to be zero.

39AIthough family households expect a fraction of memberssiodme unemployed, they set wages above compet-
itive wage in order to maximize their wage income.

4%In this case we assungg, = &, & = &y andy* # Y. See Bentolila et al. (2008).
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respect to the unemployment rate if migrants have a higher lsupply elasticitie$!

Finally, we additionally allow for differences of migrardsd natives with respect Ejv and
E\,‘;,.“Z Compared to the benchmark case, the difference of the phidgB curve with and without
migration becomes:

V(5w o7 (1- 1L ) (oD (40)
w W

For analytical clarification we assume migrants to set wageee flexibly than native workers
¢y < éw and to have a lower market powgj, < &y. The parameter choice can be justified by the
insider-outsider theory which predicts migrants have aelomarket power to influence the wage
setting process. Additionally, it is likely that firms offeinorter contract periods to migrants which
results in a smaller Calvo parameter vafdeBoth parameters increas¢ and thereby decrease
the slope coefficient of the wage Phillips curve.

41see Appendix 6.3 for the derivation.

42\We consider as befong* # (.

431t is worth mentioning that the empirical evidence of thigdhy is discussed controversially. In contrast, the
shirking theory would suggest that migrants are often yeusgch that they have a higher incentive to shirk or quit.
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5. Impulse Response Functions and Discussion of Results

5.1. Calibration

The proposed model follows the literature on open econom@b$&odels with migration
and empirical labor market facté. In order to analyze the theoretical effects, we califfatee
model to annual data. In order to isolate the effects of ntigmaall firm and trade parameters are
assumed to be symmetric across countries.

For the theoretical analysis of a symmetric corridor we ketdiscount factor t@8 = 0.98
consistent with an annualized interest ratgpof 0.02 percent® According to Gali (2010) and
DiCecio and Nelson (2010) we set the inverse of the Friscstielty of labor supply toy = 5
and the elasticity of substitution between different typésvorkers from one countrg, = 4.5
in order to match the average steady state unemploymenbftate: 5%. The intra-industrial
elasticity of substitution is set tg, = 6 which corresponds to a constant price markup of firms
of up = 1.2 and implies that on average firms increase their pricetvel® their marginal costs
by 20 percent. The price adjustment parameter is sépte 0.2. Dopke et al. (2009) report
empirical estimates of the annual price adjustment parmetange from M3 and 067. Based
on ECB (2012) results, we assume the labor markets to be ngidethan goods market in the
euro area. Therefore, in terms of the annual model we setdlge wgidity toé,, = 0.3. According
to the EMU average we set the degree of openneas+d.25 and the trade elasticity jo= 1.5.
The central bank’s policy function is not derived as optimainetary policy. Instead we use
common interest rate target coefficientsgf= 1.5 and@, = 0.125. We proceed in a similar
way to extract the stochastic shock parameters. For a hettaalization of the impulse response
functions we use a standard deviation of unity. But in ordematch the moments the empirical
shocks and persistence parameters are extracted from ghesRmation of labor productivity,
labor supply functions and the interest rate spread in two atea corridors between 1970 and
2010. Thus, average annual standard deviation of labowuptmty, aggregate demand and labor
supply shocks between 1970 and 2010 were 0.0195, 0.0201.206d10 The annual average
persistence parameter of labor productivity, aggregateathel and labor supply was 0.92, 0.98
and 0.98 respectively.

44See e.g. Gali (2010), ,Mandelman and Zlate (2008) MandelndrZlate (2012), Hauser (2014), Dustmann and
Gorlach (2015).

4SCalibration is a starting point in order to investigate thimj behavior of migration, wages and unemployment.
The next step would be to calibrate the model for particuligration corridors. Finally, we aim at using Bayesian es-
timation techniques to estimate the parameters of the nasdktompare the model with ‘true’ (conditional) standard
deviations.

46See Table 6 in Appendix 6.2 for the model parametrization.
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In both countries the share of euro area migrants in total@yngent is set to bg= 0.07 which
is the unweighted EMU average without GerméhyFor the substitution elasticity of a migrant
worker we choose a higher valk= 3 than Mandelman and Zlate (2008) who assumed the
substitution elasticity between Mexican and U.S. Amerisankers to be 558 We distinguish
between two scenarios which we refer to as the symmetric (BaiM the asymmetric corridor
(ASYM). The symmetric corridor assumes the same parameteevfor migrants and natives.
The asymmetric corridor distinguishes between native aigtamt workers according the labor
mobility parameters and the steady state unemploymerst rate

According to the literature migrant and native workersetiffvith respect to their labor supply
elasticity g, their wage rigidityé,, and the wage setting power, which is strongly influenced
by the substitution elasticity between migrant labor typgs Bentolila et al. (2008) argue that
the labor supply elasticity of immigrants is lower than ofimas, which corresponds to a higher
migranty* = 6. Additionally, it can be argued that the bargaining powlenmrants is lower than
for natives, such thad, + = 5.52 and the consequent markup are lower. Finally, migrantsea
expected to adjust their wage more quickly than natives thatrannuagy, s = 0.2 is lower in the
case of migrant$?

5.2. Dynamic responses to shocks

In this section we describe the effects of migration on th&rmss cycle dynamics from the
perspective of the domestic economy. The guiding questmrite analysis relate to our empiri-
cal findings. First, we want to explain why both, the unempient and the wage differential are
negatively correlated with migration in the average eusaaorridor, where the second is counter
intuitive. Secondly, we aim at identifying factors that yide explanations for the observed het-
erogeneity across corridors.

Initially, we choose parameter values as defined in Tabled®der to mimic a hypothetical (aver-
age) euro area migration corridor and simulate the imp@spanse functions of domestic aggre-
gate variables to both, a positive productivity shock anasitive labor supply shock, that occur
in the domestic economy. Subsequently, we further invastithe dynamic responses to a do-
mestic productivity shock by varying the relative pricegeaigidity and introducing asymmetries
between the corridors. Figures 3 — 5 in the Appendix 6.4 sunzenéhe corresponding reactions

4’See ECB (2014).

“8Because of the relatively high education level in all coi@stof the EMU we expect migrants to be relatively
similar with respect to the skill level.

49Countries could also differ with respect to their migranamshy and their average elasticity of substitution in
production between migrant and native workeiWhile the effects of an increasing share of migrant shandvisl,
the elasticity of substitution is very neglectable as loagrégrants and natives are substitutgs; 1.
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of domestic macroeconomic aggregates including wage aathployment differentials as well
as the corridor-wide labor mobility.

Domestic productivity shock

As can be seen in Figure 3, a positive domestic productivitck (represented by the blue
line) leads to decreasing marginal costs and aggregateigeogrices® Because of price rigidi-
ties, some producers cannot reset their prices immediatelynstead reduce their labor demand.
Consequently, workers want to reduce their wage in ordeemoain employed. The extent to
which adjusting workers are willing to reduce their wageetags on the inverse Frisch elasticity.
Similarly to the firm side, not all types of workers can reacthe shrinking demand by reducing
their nominal wage such that the fraction of unemployed wsks higher for types than cannot
adjust their wages. Because the wages are calibrated to feerigm than wages, the decrease
in price inflation is more pronounced than in wage inflatiod #me real wage and structural un-
employment rise temporary. As a consequence of the highreesliic productivity, foreign goods
become relatively more expansive and are demanded lesbevitetms of trade channel. The
reduced output incentivizes foreign firms and workers toprigtes and wages. Again, the inter-
play of staggered prices and nominal wage rigidity causaiswages to rise and thus, structural
unemployment rises temporary. However, the overall effecteal wages and unemployment is
stronger in the domestic economy where the shock originaldekrefore, we observe the real
wage and the unemployment differential between home amigioto be positive.

If labor is free to move between both countries and migrankess are substitutable to domes-
tic workers and are demanded by a fractypthe labor immigration decision depends on the wage
setting decision of the foreign househdldIn case of the positive domestic productivity shock,
foreign households expect labor demand to decrease eastronger in home which goes in
hand with a positive unemployment differential. Therefahey reduce their nominal wage in the
domestic market and shift a higher fraction of labor supplyhe foreign labor market. Conse-
guently, the immigration rate in the domestic economy des®e as can be seen in Figure 3. At
the same time, domestic households expect future wage ardployment differences between
domestic and foreign labor markets to be more favorable enfdheign country. Therefore, the
net migration turns negative from the perspective of the ek country. Overall, a positive

501t is well known from the business cycle literature that iseaf sluggish prices and wages, productivity shocks
lead to a temporary decrease of employment. See Erceg 208D), Gali (1999) and Gali (2010).

51In fact, by setting the native and migrant wage schedulengive home and foreign demand, a family household
makes an indirect decision about the migrant labor supplyally, the firm decides the effective demand after the
productivity shock occurs.
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domestic demand shock thus can explain the negative cborelaf net migration with both, the
unemployment and the wage differential.

Labor supply shock

For the same set of parameters we also investigate a pdsitive supply shock in Figure 3
(represented by the red line). A positive domestic labopguphock increases both, the supply
of natives in the home economy and the supply of immigrankessrin the foreign economy via
migration diversiof’. As a consequence the net migration rate is negative. Thedse in the
labor force incentivizes workers to lower their wage, hogredue to the nominal wage rigidity
the nominal wage deflation is lower than desired in order epkenemployment at its steady state
level. The shock affects the output via lower wages thateedne marginal cost of firms and the
producer prices in firms that can readjust their price and therease employment. However, the
nominal wage decrease is stronger than the price decredsearall the real wage decreases.

In the foreign economy we observe the same effects, but bectne share of the immigrant
population is relatively low, the effects are quantitalvemaller. Consequently, in presence of
a positive labor supply shock we observe a negative net tiogran combination with both, a
negative real wage differential and a positive unemployrdéferential.

Relative price/wage rigidity

As a next step, we want to assess the effect of the relatiee/prage rigidity on the observed
correlation of the real wage differential and net migratioirigure 4. Therefore we assume two
scenarios, one with a very low price rigidity (representgdhz blue line) in which the prices are
more flexible than the wages and one with a very high pricditig(represented by the red line) in
which the prices are less flexible than the wages. As pointiédlmove, a positive domestic tech-
nology shock goes along with a negative net migration ratgdayeasing domestic producer prices
and nominal wages. The overall reaction of the real wagerdipen the relative change of both
variables. In the scenario with low price rigidity the retlan in the price level overcompensates
the nominal wage reduction and the real wage increases.elsddnario with high price rigidity
the relative strength of the reductions are reversed ancttievage decreases. Thus, for one type
of shock we can either observe a negative or a positive eativelof real wage differential and net
migration rate depending on the relative price/wage rigidi

52Migration diversion denotes the fact that external migsasen change locations between different euro area
countries
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Asymmetric migration corridor

Finally, we investigate a positive domestic productivitypek in an asymmetric migration cor-
ridor. Although, in principle a broader range of parametugs could be analyzed, we concen-
trate on differences in the labor supply elasticity and thgevrigidity between home and foreign.
If the migrant households supply labor more elasticallynthative households, they principally
have a lower willingness to change their wage in reactionggregate employment fluctuations
(red line in Figure 5). In presence of decreasing employmemhigrants reduce their wage less
but at the same time relatively strongly decrease theirlabpply. As a consequence of the lower
wage decrease, the firms reduce demand for immigrantsvediasitrong. Therefore, we observe
a larger increase in the unemployment differential thamédase of immigrants with a low labor
supply elasticity (black line). It appears noteworthy tttiee reaction of the real wage differential
is hardly affected by the parameter choice. The dynamicmsgs to a positive domestic technol-
ogy shock vary quantitatively but not qualitatively.

Ifimmigrants can adjust their wages more flexibly than regj\they can react faster to an economy-
wide shock (red line in Figure 5). In case of a positive dome@sthnology shock they can reduce
their nominal wage stronger than natives, such that thecggée wage inflation is lower. Conse-
quently, a stronger labor supply reduction coincides witheaker employment decline. Overall,
the unemployment increase is lower than in the case of vgiy migrant wages (black line). The
wage decrease goes along with a stronger decline in the wiigesdtial and weaker increase in
the unemployment differential. Thus, it translates intargér decline in immigration and net mi-
gration. Again, the dynamic responses to a positive domesthnology shock vary quantitatively
but not qualitatively.

5.3. Discussion of Results

The investigation of impulse response functions sheds bghseveral transmission channels
and parameters that affect the observed migration patierthe euro area. For the average euro
area corridor a domestic labor productivity shock providesxplanation for the observed neg-
ative correlation of net migration and the real wage respalgtunemployment differential. The
shock increases real wages and unemployment and causesta@egt migration in the country
where it originates. With respect to the heterogeneity sxmrridors we investigated different
types of shocks, the relative price/wage rigidity and aswtnies between corridors as potential
explanations. Domestic labor productivity and labor sygblock increase the unemployment dif-
ferential and cause a negative net migration rate. Howdlvey, have differential effects on the
real wage differential. Therefore, different types of dk®that hit an economy provide on ex-
planation for the observed heterogeneity across corriddrs relative price/wage rigidity affects
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the impact of one type of shock on the real wage differenfisdpending on what is more rigid,
wages or prices, one can observe either a positive or a megatirelation of net migration and
the real wage differential. Thus, heterogeneity with respethe relative price/wage rigidity can
account for the observed differences between euro areataigrcorridors. The third potential
explanation, asymmetries between corridors with respethe labor supply elasticity and the
wage rigidity is unable to account for the observed hetareg Unless the immigrant share is
very (unrealistically) high, the asymmetry only has qusive but not quantitative effects.

Finally, we assess quality of the model by comparing therétezal business cycle statistics
of the calibrated model with the empirical facts presenteddaction 3.2. To that end, we draw
domestic and foreign productivity and demand shocks froair tfistributions and simulate 1000
periods to extract the standard deviations conditionallbshacks and the correlations from the
structural mode?3 The results are summarized in Table 3 and 4. Table 3 depietsriipirical

Variablex (o(x)/a(y)) SYM* corr(x,y) SYM*
Outputy 1 1 1 1
Consumptiorc 0.81 0.67 0.76 0.82
Employmenin 0.76 0.69 0.69 0.78
Labor forcel 0.39 0.50 0.43 0.29
Unemployment rate 0.48 0.59 -0.68 -0.66
Real wagewv 0.68 0.50 0.17 0.59

*SYM: Symmetric model

Table 3: Theoretical vs. Empirical Moments of the EMU coiggibusiness cycle 1980-2010 - The symmetric case

and simulated relative standard deviations and correlstad the average EMU business cycle
for the period 1980-2010. The first column of Table 3 depiotseémpirical standard deviations.
The second contains the standard deviations that our maxétipredict. In the third and fourth
column of Table 3 we compare the theoretical correlatiortis thie empirical ones. The symmetric
model matches the empirical fluctuation relations and tations quite welP* Although the
business cycle volatility of consumption, employment aadabk force in relation to output are too
low, the cross relations are similar. The model overstdtesltictuations of unemployment and to
understate the fluctuations of real wages.

53In order to compare the theoretical model with the empinicalonditional standard deviations we simulate the
time series including all shocks. Therefore, the reactadmsacroeconomic variables are not conditional on a specific
shock. To compare the true conditional reactions, we hagentpare the extracted theoretical standard deviations in
case of a single shock with the empirical counterparts tieguirom a structural VAR.

%In Table 8 of Appendix 6.6 we also simulate the asymmetric ehbdt do not find significantly different results.
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Table 4 summarizes the empirical and simulated relativedstial deviations and correlations
of the average EMU migration cycle for the period 1980-20M@e comparison reveals three no-
table results: First, the symmetric and the asymmetric ineelict the relative fluctuations and
correlation of net migration and the GDP quite well. Secahé, model overstates the fluctua-
tions of wage differentials and understates the fluctuatadmunemployment differentials over the
business cycle. Thus, it seems that the overestimation ensapes for the underestimation of the
other in determining the migration fluctuation. Third, thedel predicts the negative sign of the
correlation between net migration and its main and forerdestrminants®

Intuitively, both shortcomings of the model - the relativigh wage differential fluctuation
and the relatively high wage correlation - indicate thataist one additional channel exists that
reduces the volatility of unemployment and increases thatity of wages and thus has a sig-
nificant impact on net migration fluctuations and correlaiavithin the EMU. Summarizing our

x=Net migration rate Empirical values SYM* ASYM**
Fluctuation &(x)/a(y)) 1.55 1.56 1.55
Cyclicality (o(x, dy)) 0.17 0.11 0.11
Real wage differentiald(x,du)) -0.1 -0.75 -0.75
Unemployment differentiald(x,d(w/p)) -0.31 -0.26 -0.27

*SYM: Symmetric model **ASYM: Asymmetric Model

Table 4: Theoretical vs. Empirical Moments of the EMU coigsgicyclical migration from 1980-2010

results, we find that our model fits suitable well to descrigration flows over the business
cycle in the euro area. However, both, standard deviatiodscarrelations, point towards the
need to improve the wage and unemployment specificationrimaadlel. In line with this finding,
introducing search and matching appears as a valuablessxterSearch and matching frictions
as modeled by Mortensen and Pissarides (1994) reduce thiitypbf unemployment because a
worker-firm match has a value that exceed the contemporamaatginal product by taking into
account the cost of forming a match. At the same time, thedstahformulation of the model
generates very high wage fluctuations.

Other arguments point towards a similar direction of furtresearch. Our results show that
allowing for migration does not significantly change the aync pattern of the output and inflation

55Although it overstates the negative correlation betweertiftlical component of net migration and the real wage
differential for this average EMU corridor calibration,ist principally able to explain the negative sign of the main
determinants.
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gap. In our model, two reasons for the relatively low impdainagration flows on the aggregate
fluctuation of output stand out. One reason lies in the shitylaf labor market characteristics of
migrants and natives as modeled in the scenario of a synoetriidor. Another reason is the
relatively low migrant share.

Nevertheless, an increased mobility might not abate wediusiness cycle fluctuations be-
cause there is a growing structural mismatch between ladmiadd and supply in the European
labor market with respect to the skills of workers (ECB, 201 line with this finding, intro-
ducing search and matching appears as valuable extensmur ohodel. Search and matching
frictions account for skill heterogeneity of workers aneé tiesulting information asymmetry be-
tween workers and firms when forming a match. Incorporativegé features, would reduce the
flexibility of labor market adjustments to shocks and thgrptovide a more realistic description
of labor markets in the EMU. Additionally, a model with sdaiand matching would allow us to
account for some key facts in the empirical migration litera such as the higher separation rate
of migrant jobs in an economic downturn (Dustmann et al. @0Rrean and Mayr (2012)).
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6. Conclusions

This paper proposes a new approach to model the fluctuatiomgoéation and unemployment
over the business cycle in a two-country setting. In paldicwve focus on the bargaining power
of workers and nominal wage rigidity as sources of unempleym

By starting with a summary of the empirical evidence on eweaanigration patterns, we find
internal migration to be mostly work-related and of temppraature. With respect to the determi-
nants of migration, the recent crisis experience is indigjlvecause it involved a strong increase
in unemployment dispersion and a redirection of migratiow$ towards countries with lower
unemployment (e.g. Germany). This observation points tdgsvéhe importance of a theoretical
migration model that includes both, wages and unemploymifierences, as key driving forces
of migration.

Our subsequent empirical analysis of bilateral migratiod enacroeconomic data over the
years 1980-2010 supports this notion. We present seveyamigration related business cycle
facts for the Euro12 that provide evidence for businessecyathted fluctuations in migration pat-
terns and a) the crucial role of unemployment differentialshaping intra-euro area migration
patterns, b) a puzzling relationship between real wagemdifftials and intra-euro area net mi-
gration and c) a considerable cross-country heterogemgityrespect to the correlation of net
migration and the wage respectively unemployment diffeéaén

In line with these findings, we develop a two-country Dynai®tochastic General Equilib-
rium model of internal business cycle migration in the eusmand allow for unemployment that
occurs as a consequence of labor market frictions and tiggdin both countries. Our calibrated
model is able to replicate all three empirical observati@vith respect to the average euro area
migration corridor, we show that a positive technology $hiocone country of a migration corri-
dor gives rise to a positive real wage and unemploymentréiffiial and a negative net migration.
Consequently, the dynamic behavior subsequent a prodychock can explain the empirically
observed correlations. With respect to the heterogenertysa corridors, we identify differences
in the type of shock that hits an economy and the relativeepsiage rigidity as valid explana-
tions. Further our model gives rise to a flatter Phillips euirvpresence of immigration and thus
replicates a key finding of the migration literature. Relgtthe wage and the unemployment rate
of migrants to the structural parameters underlying thaigevsetting behavior enables us to show
that the more inelastic the migrant labor supply and the migid the migrant wages are, the
lower are the fluctuation in migrant flows.

Even though insightful, the model has some shortcomingsittiaguide our further direction
of research. Emphasize in further work will be placed on #ot that our model overestimates the
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fluctuation of unemployment at the expense of a lower wagéuiddion that is not in line with our
empirical observations. This points towards the need tudecsearch and matching frictions into
the model. Empirical observations such as the growing-skifimatch in the EMU labor market
and the higher separation rate of migrants in an economiatlow further support the need of a
search and matching model of euro area labor migration. Suncbdel would introduce the labor
market tightness as another channel via which migrationad@at the firms’ marginal cost and
thus the price dynamics in an economy.
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6.1. Symmetric zero-Inflation Steady State

Variable Domestic country Foreign country
Technology a=1 a =1
Inflation no,f, .V oV =1 P, P P W oW oW =1
i _ 1 1
Mgrglnal costs mc= i mc' = i
Prices P, P, P =1 P, Pp, P; =1
Exchange rates q,s=1 g,s=1
Trade balance tb=0 tb=0
Consumption y=c y* =c*
MRS mrs= u_lw mrs" = u_lw
Nominal wages w,wp,ws =1 W wWh,wi =1
] y
Unemployment u,up,us =1— <uiw> Ut U U =1 <HAW>
1 1
Employment n= (%) e n* = (%) e
Labor force | = (l> g |* = <l> g
u T
_l-a l-a
Production y= (%) e yr = (%) e

Table 5: Steady state: Symmetric equilibrium
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6.2. Basic parametrization

Structural parameter Value Target

Time preference B =098 i=2%p.a.
Intraindustrial SE ep =6 Hp =12
Production elasticity a =025 Gali (2011)

Price adjustment ép =02 Dopke et al. (2009)
Openness w =0.25 EMU average
Trade elasticity g =15 EMU average
Labor mobility parameter Value Target

Native labor supply elasticity ¢ =5 DiCecio and Nelson (2010)
Share of migrant worker y =0.07 EMU average
Wage adjustment éw =03

SE of migrant work 6 =3

SE of native labor type v =45 u=5%

Shock parameter Value Target

SD Labor productivity ¢at =0.0195 EMU average

SD Labor supply shock ¢at =0.1011 EMU average

SD monetary policy shock cM;t =0.0207 EMU average
Persistence labor productivity pa = 0.92 EMU average
Persistence labor supply pa =0.98 EMU average

Persistence monetary policy py =0.9 EMU average
Policy parameters Value Target
Price inflation target or =15

Output target @ =0.125

Table 6: Calibration
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6.3. Deriving the Slope of the price Phillips curve
Case 1: Model with price and wage stickiness but without atign

AP(1—pL™Y) = APmic (41)
Av(1-BL ) = AV (nirs— W+ p), (42)

whereL describes the lag parameter.
The marginal cost function is

mc=w—p+ y— a+ws. (43)

The marginal rate of substitution is
nirs= ¢+ YAh. (44)

The real wage in terms of the labor supply is

W—p=C+Yl. (45)
The real wage changes according to:
WA
NP v — 7t 4

The unemployment rate is definedwas f —A. Thus, we get:

oM g
Inserting into MPL, MC and finally into the price Phillips wmérgives:
W = s B g B T
1+2[3+Ap 142842, T 1+ZB+A
1-BLHA-DAP/ a . 1 . APAW
1528+h,  \1—a’ T-a’ %) " 1iog7a, %0 48

Case 2: Model with price and wage stickiness and migration
For simplicity we assume that steady state unemploymeas rand the Calvo parameters are
symmetric between countries. Thus migrant and native watiier with respect to their inverse
labor elasticityy # (*:
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With symmetric steady state unemployment rates the cowideywage Phillips curve is:

v (1-pL
ma-pLh

AWA=Y@+ 0+ V(" — ) (Gim—0)), (49)
A WO+ V(" — ) im). (50)

5.\ 1-6 R R A~ A
with 7= @ (%) anduim — 0 = ifnn — ity = (Af — A) — (s —1).
Considering the difference in native and migrant worker &né (1 — y)nirs; + ynirg, in the
marginal cost equation gives
. AW _ P a 1

o=~ prya_n) WOV Wm) b Y At es. G

The price Phillips curve is finally:

"*P_1+2B+/\ SUBE 1+2B+/\ ‘"52+1+2B+/\ L

1-pL H(1-L)AP 1 APAW o )
( f+2[)3<—|—)\p) (1fay—1_aa+w&)—m(wu+v(w _L»U)Uim) (52)

To compare both slopes we subtract the Phillips curve withogration:

ATE = —Y(@* — @) Gim. (53)

As we can easily see, if* > ( the price Phillips curve becomes flatter.

Case 3: Model with price and wage stickiness and asymmetgation
Now finally, we loose the restrictions on the other parameadwes to compare the slopes under
fully asymmetric migrant behavior. Therefore we let nonhiwage rigidities and steady state
unemployment differ across countries.
The countrywide wage Phillips curve is now

N (1—BL™Y) = (1— P Aw(E+ Whn — W + P) + VAR (E— G+ W A —Ws +p).  (54)

Rearranging and considering the definition of the immigratiateim, = A; — A, the aggregate
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employmenn= (1— )y + yNs gives:

iV (1—BL™Y = [(1—Y)Aw + VAR (©) + [(1— VAW + VAW ] fn + Y Aj U — Aw)imn
— (1= V)Aw (W — P) — YA (Ws — P) — VA(1—2@)8  (55)

Inserting the specific labor suppiy, = pn, = €+ (,UI}, andwi — ps =C— Qg+ Lp*ff and the unem-
ployment definition yieldsi = | —Athe price Phillips curve:

1
"*P_1+2B+/\ SUBE 1+2B+/\ "‘P+Z+1+2ﬁ+/\p"tP

(1-BL HA-DAP / a . 1
+ 14+2B+Ap ( y-1g8+e )

1-a —

APAW A
(wU+v( Y
Aw

1428+ Ap

Y —Awy) UH—WI’(

) |h—|“)). (56)

In comparison to the Phillips curve without migration we:get

. AL v el A WO
A:f:—v(ﬁw*w\ww)uwvw(l— _y)(lh—U, (57)
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6.4. Impulse response functions

Output Employment Labor force

\
—

0.5 0 0
0 -0.5 -0.2
5 10 15 5 10 15 5 10 15
Unemployment rate PPI Inflation rate Nominal wage inflation rate
0.4 0 0
/
-0.05
0.2 -0.1
' -0.1
\ -0.2 015
0
5 10 15 5 10 15 5 10 15
Unemployment diff. Real wage diff. Net immigration rate
0.4 0
0.2 /‘\ 0.1 008
\ °
0 -0.1 -0.1
5 10 15 5 10 15 5 10 15
Labor productivity shock e | abor supply shock

Figure 3: Domestic positive labor productivity vs. labopply shock
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Real exchange rate PPl inflation rate Wage inflation
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Figure 4: Domestic positive productivity shock and relagprice/wage stickiness
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Figure 5: Domestic positive productivity shock and difiezes between native and migrant workers
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6.5. Data description

Output: Gross domestic product at 2010 market prices per head oflgiogu (RVGDP)
(2010=100) multiplied by total population (National acota) (NPTD) (1000 Persons), AMECO
database, 2015.

Consumption: Total consumption at 2010 prices (OCNT) (in national cucye2010=100), AMECO
database, 2015.

Employment: Employment, persons: total economy (National accountB)I(N) (1000 Persons),
AMECO database, 2015.

Labor force: Total labour force (Labour force statistics) (NLTN) (100&rBons), AMECO database,
2015.

Unemployment rate: Unemployment rate: total :- Member States: definition EURSIS(ZUTN),
AMECO database, 2015.

Real wages:Real compensation per employee, deflator GDP: total ecoiBRWCDV) (2010=100),
AMECO database, 2015.

CPlinflation: Percentage change of national consumer price index (@ihs) (ZCPIN) (2010=100),
AMECO database, 2015.

Wage inflation: Percentage change of Compensation of employees: totabego(UWCD),
AMECO database, 2015.

Immigration: Bilateral immigration flows, ™International Migration Blvs to and from Selected
Countries: The 2008 Revision™, United Nations, 2008. Nhgsvalues for the periods after 2008
are estimated by OECD Migration database, OECD, 2015.

Emigration: Bilateral immigration flows, ™International Migration Blvs to and from Selected
Countries: The 2008 Revision™”, United Nations, 2008. Nhgsvalues for the periods after 2008
are estimated by OECD Migration database, OECD, 2015. Auxhdilly, we use the Immigration
data as proxy for missing emigration data in between of perio

Net migration: Difference of immigration as a share of total domestic papah and emigration
as a share of foreign population. We do so in order to matcktdely state share in the model.
Unemployment differential: Difference between the domestic unemployment rate andoihe f
eign unemployment rate.

Wage differential: Difference of domestic real wage and foreign real wage nbreth by the
domestic real wage. We do so in order to match the steadystate in the model.
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6.6. Robustness

x=Net migration rate 1980-2010 1999-2010 1980-2010 19BMB2
A 400 400 6.25 100
Fluctuation ¢(x)/a(y)) 1.55 1.35 2.00 1.64
Cyclicality (corr(x,dy)) 0.18* 0.19* 0.13* 0.13*
Unemployment differentialdorr(x, d(w/p)) -0.31* -0.16* -0.13* -0.21*
Real wage differentialdorr(x, du)) -0.08* -0.03 0.04 -0.006

Table 7: Empirical euro area business cycle robustness miggation

Variablex (o(x)/o(y)) Model corrky) Model
Outputy 1 1 1 1
Consumptiorc 0.81 0.67 0.76 0.8
Employmenin 0.76 0.70 0.69 0.73
Labor forcel 0.39 0.53 0.43 0.32
Unemployment rate 0.48 0.59 -0.68 -0.63
Real wagev 0.68 0.49 0.17 0.59

Table 8: Theoretical vs. empirical moments of the euro ausinless cycle 1980-2010 - Asymmetric model
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