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1 Introduction 

T he aggregate anel distribut ional consequences of economic integration are a central theme of debate 

in many countries, especially regarcling the effects of trade anel labor market integration. ln t his 

context, economic research has made considerable advances on the quantification anel understanding 

of t he gains fram economic integration, but most of the foeus has been OIl t he goods market. 

However, less attention has been devoted to quantifying the economic effects of labor market 

in tegrat ion anel , in particular, the effects of changes in migration policy anel their interaction with 

t rade in goods and with trade policy, despite t he fact that the largest trade agreements signed in 

t he \VarieI include specific commitments to labor markets integration. 1 

ln this papel' we build a quantitative mult i-country dynamic general equilibrium model wit h 

costly trade in goods and labor mobili ty across countries subject to migrat ion res trictions to study 

t he effects or trade and labor market integration. We use t he 2004 EU enlargement as a natural 

experiment and exploit the t ime variation in the integration process to identify the changes to 

migration costs associated to the change in policy. vVit h t he model and our estimates we quantify 

t he general equilibrium effects from actual changes to migration and t rade policies. 

The model features households of different skills and nat ionality with forward-Iooking relocation 

decisions. ln each period, households consume and supply labor in a given country and decide 

whether to relocate in the next period to a different country 0 1' noto T he decision to migrate 

depends on the households location , nat ionality, skill , migration costs that are affected by policy, 

anel an idiosyncratic shock à la Artuç, Chaudhuri , and McLaren (2010)2 Taking into account 

t he dynamic decision of households on where and when to migrate is part icularly important in 

t he context of t he EU enlargement since countries reduced migrat ion restrictions sequentially oveI' 

t ime. Moreover, it turns out t hat the possibili ty to move in the fut ure to another country whose 

real wages have increased adcls to the weIfare of a worker by raising her option value of being in a 

given locatioll. 3 

The production side of t he economy features producers of differentiated varieties in each count ry 

with heterogeneous technology as in Eaton anel Kortum (2002) . ln aelelit ion, we allow technology 

leveIs to be proportional to the size of the economy in order to capture the idea t hat there are 

benefits from firms anel people locating next to each other .4 Productiol1 requires skilled anel Ul1-

1 Trade agreements usually include commitments to labor market integration in mult i pie forms: direct labor market 
provisions aimed at regulating and integrati ng the labor market of signatory countries, visa and asylum provisions, 
and provisions liberalizing the flows of workers delivering services across COllntries (GATS mode IV) . Besides t he 
EU enlargements, examples of t rade agreements that include elements of labor market integration are NAFTA, 
MERCOSUR, US with Australia, Chile, Singapore, the EU and Japan with Mexico, among many (WTO 2013). 

2Keeping track or each household's nationality is relevant in the context of changes to migration policies. For 
instance, if V.K. eliminates migration restrictions to Polish nationals, Polish households can freely move to t he V.K. 
regardless of the location t hey are currently residi ng in. Likewise, unless EU countries drop migration restrictions to 
Polish nationals, Polish nationals can't migrate from t he U. K. to another EU cOllntry as Bri t ish nationals cano 

31n fact , even if migrants and natives obtain the same real wage t hey value each location differently since they 
face different continuation values as a result of different migration costs. 

41n this sense, we follow Krugman (1980) , Jones (1995), Kortum (1997), Eaton and Kortum (2001), and Ramondo, 
Rodríguez-Clare, and Saborío-Rod ríguez (2016). 
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skilled labor. Firms also demand local fixed factors (st ructures, land) and, as a result , increases in 

population size put upward pressure 011 factor prices that can mitigate the benefi ts from having a 

larger market. Goods are traded across countries subject to trade costs which depend 011 geographic 

barriers and trade policy (tariffs) as in Caliendo and Pano (2015). As a consequence, a change to 

trade policy impacts the terms Df trade which in turn influences the effect Df a change to migration 

restrictions. All these features shape the economic effects of trade and labor market integration. 

Understanding the overall contribution of these channels is a quant itative question that we answer 

in the context of an actual change in policy. 

We apply our framework to quantify the welfme and migration effects of the 2004 EU enlarge

ment. The 2004 EU enlargement is an agreement between member states Df the European Union 

(EU) and New Member States (NMS) that includes both goods market integration, and factors 

market integration. On the integrat ion in the goods market, tariffs \Vere reduced to zero starting in 

2004, and the NMS countries resigned to previous FTAs and joined EU's FTAs. On factors market 

integration, migration rest rict ions \Vere eliminated although, as described in detail later ou, the 

t iming of t hese changes to migrat ion policies varied across countries. 

Evaluating the effects of the EU enlargement requires information ou how t racle anel migration 

costs changed due to t he policy. For the case of trade policy one can directly observe the change 

in tariffs; however, changes in migration restrictions are not directly observed. To identify the 

ehanges in migration eosts due to the ehange in poliey, we exploit the eross-eountry variation in the 

t iming of the adoption of the new migration poliey.5 Our identifieation strategy has a differenee-in

differenee flavor, and relies on t he assumption t hat the trend in migrat ion eosts between eountries 

t hat ehange migration poliey and those that do not would have been t he sarne in the absenee of 

t he EU enlargement. We eonfirm our identifying assumption by running several plaeebo tests. 

To est imate t hese ehanges in migration eosts due to the EU enlargement and to compute our 

model we require data on bilateral gross migration flows by nationality and skill. We use raw data 

from European Labour Force Survey (EU-LFS) to construct t hese migration Aows for a group of 17 

EU countr ies for the period 2002-20076 To evaluate the changes to trade policy, we collect tariff 

data over the period 2002-2007. 

To compute the effects of the EU enlargement we also need estimates of the migration eost 

elast icity, the elasticity of substitution between low and high skilled workers, and the trade elasticity. 

vVe estimate the migration elasticity by adapt ing to our model and applieation t he two--step PPML 

esti mation approach developed by Artuç and McLaren (2015), and by using data on gross migration 

flows and wages aeross eountries and oveI' time. ln order to estimate the elasticity of substitution 

between low and high skilled IVorkers lVe follolV standard approaches (e.g. Katz and Murphy (1992)) 

and use detailed matched employer-employee data for Portugal. We instrument the relative supply 

of high to low skilled labor by using information on displaeed workers that are foreed to ehange firm 

5We estimate the whole set of changes in migration costs due to t he EU enlargement over the period 2002-2007. 
That is , for NMS nationals that migrate from NMS countries to EU countries, for NMS nationals t hat migrate across 
NMS countries, and for EU nationals that migrate from EU countries to NMS countr ies . 

6We collect data up to the year 2007 in an attempt to exclude the effects of the 2008 global fi nancial crisis. 
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because of firm closure. Finally, we obtain the t rade elasticity from Caliendo and Parro (2015). 

Using Qur model, est imated changes in migration costs, observed changes in tariffs, and es

t imated migration, trade, and substi tution elasticities we proceed to QUI empirical analysis. vVe 

compute Qur model using the dynamic hat algebra developed in Caliendo, Dvorkin, and Parro 

(2017a). The method consists on expressing the equilibrium conditions Df a counterfactual economy 

relative to a baseline economy. By doing so, one can solve t he model and perform counterfactual 

analyses without needing to estimate the set of exogenous state variables: (hereafter referred to as 

fu ndamentaIs) . ln QUI' application, we solve for a counterfactual economy where we holeI traeIe and 

migration policy unchanged re!at ive to a baseline economy which contains the actual evo!ution of 

policies. 

We first evaluate the migrat ion e!fects of the EU enlargement. We find that the stock of NMS 

nationals in EU-15 countries increases very gradually over time. For instance, three years after the 

EU enlargement (that is , in 2007) the stock of NMS nationals in EU countries increases by 0.03%, 

while ten years after the implementation, the stock raises by 0.21 %. vVe find that in steady state, 

the stock of Nr..1S nationals in EU-15 countries increases by 0.63%. Across skill groups, we find that 

the EU enlargement primarily increases migrat ion of unskilled NMS workers to EU-15 countries, 

and to a much lesser extent the migration of skilled workers. Vve also find that migrat ion would 

have been larger in the absence of changes to trade policy. For instance, t he stock of N:tvIS unskilled 

workers woulel have been about 145 t housanels people larger in the steaely state, anel the stock of 

skilled workers would have been about 130 thousands people larger. 

Turning to the welfare effects, we finel that t he largest winners are the NMS countries, anel in 

particular the unskilled workers. \-Velfare of NMS unskilled workers increases L 71 %, while we!fare 

for skilled workers increases 1.19%. On the other hand, we find smaller welfare effects for workers in 

EU count ries; welfare increases 0. 50% for high skilled and 0.39% for low skilleel workers. However, 

in the absence of changes to t raele policy, t he EU-15 would have been worse off. 

There are heterogeneous welfare effects across countries. Overall, Polanel , Hungary anel Lithua

nia are the largest winners from the EU enlargement . On aggregate all groups of countries gain. 

NMS countries welfare increases by 1.65%, EU-15 countries welfare increases 0.41%, while for Eu

rope as a whole welfare increases 0.62%. 

Vve also stuely t he interaction between t racle anel migration anel finel that t he leveI of traele 

integration has a quantitative impact on t he welfare effects of changes to migrat ion policy. Count ries 

that receive migrants gain more uncler costly tracle than uneIer free traele while the reverse happens 

to the countries that experience an outftow of workers. For instance, welfare gains from reeIuct ions 

in migration restrict ions for NMS countries would have been 12% higher under free t rade compared 

to a utarky. 

vVe also extend our mode! to account for potential congestion effects from public goods. \-Ve 

fineI that in the presence of public goods migration effects from the EU enlargement are somewhat 

lower as immigration strains public goods and reduces incentives to migrate. Welfare gains are 

larger in NMS countries that experience a net outftow of workers that help eIecongest public goods, 
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and smaller in EU-15 countries that experience a net inflow of \Vorkers. vVe also evaluate the 

quantitative importance of the mechanisms that operate in the model and find that abstracting 

from t rade, congestion effects, and scale effects results in a significantly different welfare evaluation 

of t rade and migration policies. 

Our papel' brings together two different but complementary elements in the analysis: ou the Que 

hand, we use a reduced-form analysis that exploits migration policy changes to identify change in 

migration costs associated to the EU enlargement; ou t he other hand, we use a rich dynamic general 

equilibrium ma de} that includes all the mechanisms described above to quantify the migration and 

welfare effects of actual changes to trade and migration policies. 

\ \Te now briefly discuss t he connection of t his study to the literature. Our researeh is com pIe

mentary to studies that have employed static models of trade and migration to investigate different 

mechanisms in whieh trade and migration are interrelated. For instanee, t he effeets of immigration 

in a Ricardian model with technology d ifferenees across eountries studied in Davis and Weinstein 

(2002), the welfare effects of migrat ion t hrough remit tances in di Giovanni , Levchenko, and Ortega 

(2015), and crowding out effects and labor market adjustments to immigrat ion across tradable and 

non-tradable occupations in Burstein, Hanson, Tian, and Vogel (2017). 

Our papel' also eomplements studies that focus on t he impact of immigration on wages and 

employment of native \Vorkers, a question that has been extensively studied in the literature (e.g. 

Hanson and Slaughter (2002), Hanson and Slaughter (2016); Ottaviano and Peri (2012); Ot taviano 

et a!. (2013); Hong and Mclaren (2016); and many more). 

vVe also build on quantitative trade literature for t rade poliey analysis, sueh as Costinot and 

Rodriguez-Clare (2014), Ossa (2014), and in particular on Caliendo and Parro (2015 ). We depart 

from these studies by adding labor market dynamies and policy dependent mobility frictions. ln 

this sense, our paper relates to studies that evaluate the impact of t rade shoeks on labor markets, 

like Artuç et a!. (2010); Dix-Carneiro (2014); Dix Carneiro and Kovak (2017); Cosar (2013); Co§ar 

et a!. (2016); Kondo (2013); Menezes-Filho and Muendler (2011 ), McLaren and Hakobyan (2015), 

and Galle, Rodriguez-Clare, and Yi (2017) . For a reeent review with the advanees in t his literature, 

see McLaren (2017). 

This study relates to quantitative researeh where labor reallocation plays an important role in 

order to analyze the spatial distribution of economic activity, such as in Ahlfeld t, Redding, Sturm, 

and Wolf (2015), Redding and Sturm (2008), Redding (2016), Allen and Arkolakis (2014) , Caliendo, 

Parro, Rossi-Hansberg, and Sarte (2017b) , Fajgelbaum, MOI'ales, Serrato, and Zidar (2015), Monte, 

Redding, and Rossi-Hansberg (2015), Tombe and Zhu (2015) .7 

There is a fast-growing literature using spatial dynamic general equilibrium models that we also 

contribute to. Our framework with labor market dynamics builds on Artuç et aI. (2010), and it is 

partieularly dose to t he general equilibrium model of trade and labor market dynamies developed 

in Caliendo et a!. (2017a) (hereafter CDP). CDP focus on studying t he dynanüc adjustments of 

labor markets to a trade shoek, while in this papel' we foeus on quant ifying how eounterfaetual 

7 For a rev iew of new developments in quantitative spatial models see Redding a nd Rossi-Hansberg (2016) . 
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dynamic responses to migra tion and t rade policy change the distr ibution af economic activity. 

AIso: different from C DP , wc bring into t he ana lysis households a f different skills and nationa lit ies: 

and policy-dependent migration costs. Othcr papers, notably Desmet and Rossi-Han sberg (2014), 

em ploy spat ia l dynam ic models to understand how the distrihution of economic activity shapes the 

dynamics af local innovation and growth by detcrmining the mar kct size of firms. Following this 

research , Desmet et aI. (2016) study how m igra tion 5hocks shape t he dynamics a f local innovation 

and growth . 

Our paper also connects with studies that have used t he E U enla rgement (as a 11 ex-ante and 

ex-post evaluat ion) to study t he economics implications of the integration (e.g. Baldwin (1995), 

Baldwin et aI. (1997), Dustmann and Frattini (2011), and Kennan (201 7)). Our approach departs 

in several ways, a nd in part icular by employing new quant itative techniques to study the general 

equilibrium effects of t he enlargement in a model of costly t l'ade and migl'ation. 

The l'est of the papel' is stl'uctured as follows. Section 2 descl'ibes the main migl'ation a nd 

t l'ade policy changes as a consequence of t he EU enlargement. ln Section 3 we develop a dynamic 

model for t rade and migration policy analysis. Section 4 describes t he data construction and 

SOUl'Ces needed to compute t he model, the estimation of changes to migration costs due to t he EU 

enlargement, and the estimation of t he relevant elasticities of t he model. ln Section 5 we compute 

t he migration and welfare effects from t he EU enlargement and discuss t he results. Finally, section 

6 concludes, 

2 The 2004 Enla r gem ent of the European U nion 

On Nlay 1st 2004 ten new countries wit h a combined population of almost 75 million officially joined 

t he European Union (EU) bringing the total number of member states from 15 to 25 countries 

(Figure 1)8 The New Member States (NMS) , are: Czech R.epublic, Cyprus, Estonia, Latvia, 

Lit huania, Hungary, ~1a lta, Poland, Slovenia, a nd Slovakia. ln t his section we highlight t he features 

of the 2004 enlargement that directly affect t he international migrat ion of workers wit hil1 Europe 

and international t rade both between t he enlarged set of EU members aJ1d between t he EU a nd 

t he rest of t he world 9 

2.1 M igration P o licies 

The freedom of movement of wol'kel's is considel'ed as one of t he four fundamental freedol1ls gual'

anteed by EU law (acquis communautai7''e) , along with t he free movement of goods.l° EU law 

8The existing E U-iS member states are Austria, Belgiu m , Denmark , F in land , Ger many, G reece, Spain, Fran ce, 
Ireland , Ita ly, Luxembourg, Netherlands, Portugal , Sweden, and t he United K ingdom. 

9 Appendix A describes the stops o f t he EU me mbersh ip process, a nd reports addit io na l in farmation on the 

accessing count ries . 
]0 AY. offectively and concisely dofinoo by Articlc 45 (ex Article 39 o f t he Treaty Establishing t ho European Com

m u nity) of tho T reaty o n t he Functioning o f t he European Union, t ho frccdom af mov€mont of workers ol1tails " the 
abolition of any discrimination based on nationality between workers of lhe member states as regards employment, 
remunerntion and olher condition.s of wor/;, and employment" , 
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Figure 1: 2004 Enlargement of the European Union 

Note: EU-15 mernber states in blue, Nl'vIS countries in yellaw. 

effectively establishes the right of EU nationals to freely move to another member state, to take 

up employment, and reside, as well as protects against any possible discrimination, Oll the basis of 

nationality, in employment-related matters. ll 

The Accession Treaty of 2003 allowed the "old" member states to temporarily restrict, for a 

maximum of 7 years, the access to their labor markets to citizens from the accessing countries, with 

the exception of lvlalta and Cyprus. These temporary restrictions \Vere organized in three phases 

accordi ng to a 2+3+2 formula. The transitional arrangements \Vere scheduled to end irrevocabIy 

seven years after accession, i.e. on April 30th , 2011. 

We now brieHy summarize the phase-in period of the accession. Appendix A presents furthers 

details. 

Before 2004. \iVorkers could ftow freely within t he EU-15 member states but not between EU-15 

and N"NfS as well as between N"NfS countries. 

Phase 1. ln 2004 , the U.K. , Ireland, and Sweden open t heir borders to NI'vIS countries, which 

reciprocate by opening t heir borelers to British, Irish anel Swedish citizens. AlI the other EU-15 

countries keep applying restrictions to NlvfS countries, except to Cyprus and Malta. AlI NMS 

countries decide to open their borders to EU-15 member states, except for Hungary, Poland, and 

Slovenia which apply reciprocaI measures. NMS countries lift all restrictions among each others. 

Phase 2. ln 2006, Italy, Greece, Portugal, and Spain lift restrictions on workers from NMS 

countries. As a consequence, Hungary, Poland, and Slovenia drop their reciprocaI measures to

wards these four member states. Slovenia and Poland dropped the reciprocaI measures altogether 

110nce a worker has been admitted to the labor market of a particular member state, community law on eqllal 
treaLment as rcgards rcmuncration, social sccurity, oLhcr employmenL-relatcd measu res, and acccss to social and tax 
advantages is valido 
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in 2006 and 2007, respectively, while Hungary simplified them in 2008. During phase 2, T he Nether

lands and Luxembourg (in 2007), and France (in 2008) also lift restrictions on workers from NMS 

countries. 

Phase 3. Belgium and Denmark opened their labor market to NMS count ries in 2009, while 

Austria and Germany opened their labor markets at the end of t he transitional period , in 201 1. 

As we can see, there is considerable variation in terms of which cOllnt ries open to which over 

time across the phases. T his variat ion is going to result useful for us in order to ident ify the changes 

in migration costs due to migrat ion policy. Yet, phase 3 of the agreement was in the middle of the 

2008 great financial erisis and t his can interfere wit h QUI' identifi cat ion of t he effects of t he change 

in policy. As a result , in oul' quant itat ive analysis , we focus on t he effects of t he enlargement 

accounting for t he first two phase-in periods. vVe now briefiy describe the change in trade policy. 

2.2 Trade Policies 

As part 01' the enlargement process, NMS became part 01' the European Union Customs Union, 

and 01' t he European common commercial policy. The average tariff rate before the enlargement 

was about 4.5 percent between NlvIS countries, 4.0 percent from NNIS t o EU-I5 countI'ies: and 

3.5 percent fI'om EU-I5 to NMS countries, I'espectively. AfteI' t he accession, from 2004 on, taI'iffs 

between ali EU-25 countries are zero. AIso, as a consequence of the EU enlargement process, NMS 

automatically entered into the t rade agreements to which the EU is a party, and forwent their own 

exist ing agreements.12 This resulted in addi t ional changes in t rade policy for NlvlS. vVe use all 

these tariff changes in ouI' quantitat ive assessment later on. 

3 A Dynamic Model of Trade and Labor Markets Integration 

ln this section, we develop a dynamic general equilibrium model for trade and migrat ion policy 

analysis. The model extends that in CDP by adding households of d ifferent nationalities and skills, 

and by taking in to account t he role of t rade policy and migration policy. 

The world is composed of N countries, indexed by i and j . Each count ry represents a competitive 

labor market where a continuum of firms produce goods with heterogeneous product ivities. A 

fraction of goods are traded across countries, and the movement 01' goods is subject to t rade costs. 

As we will see later on , a component of trade costs is tariffs , which are a ffected by t rade policy in 

each count ry. As in Eaton an d Kortum (2002) productivit ies have a Fréchet d istribution with a 

dispersion parameter () which, as we will see below, is also the trade cost elastici ty. Production of 

goods in a given count ry requires skilled and unskilled labor, which are imperfect substitutes, and 

fixed factors that we call structures. 

ln the model, t ime is d iscrete and households have perfect foresight. Households make forward

looking labor relocation decisions subject to migration costs and idiosyncratic preferences. Each 

12 1n Appendix A.2 and B.3 we describe t he evalutian af tariffs and t he main t rade patterns bet ween E U- 15, NrvlS, 
and t he rest a f t.he warld . 
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period they decide whether to stay in the same country or to move to a different count ry, a decision 

that depends ou real wages anel expected continuation values. Migration policy in each country 

has an impact 011 migration costs, anel therefore 011 households' decisions. 

\\1e start by describing the problem of the households, we then set up the production structure 

in each country, anel finally, we derive the market clearing condit ions. After doing SO, we define the 

equilibrium af the made!. 

3.1 Households 

Households are forward-Iooking , observe the economic condi tions in ali countries anel optimally 

decide where to work. Households face costs of moving across countries anel are subject to id

iosyncratic shocks that af[ect their moving decision. If they begin t he period in a country, they 

work and earn the market wage. As described above, households in a given country are of different 

nationalities that we index by n , and with different skills that we index by s. 

The value of a n nat ional of skill s in country i at time t, v:l,s,t , is given by 

where C;,t is the consumption aggregator that wc describe below. The term m !!,s,t is the migration 

cost from country i to country j at time t for a household native from country n and skill leveI s . 

T he migration cost , m!;'s,t in our model is time varying, as it can be impacted by changes to 

migration policy. ' \Te assume that idiosyncratic preference shocks ~,s, t are stochastic i.i.d . of a 

Type-I extreme value distribution with zero mean, and d ispersion parameter v t hat later on we 

wiII reter to as the migration cost elast icity. Finally, {3 is the discount factor. 

Using the properties of the Type-I extreme value distribution, we can solve for the expected 

(expectation oveI' f) li fetime utility of a worker of nationali ty n and skill s in country i, namely 

v;Ls,t == E [v~,s,t ], 

(1) 

T he first term in equation (1) represents the current utility of that households in country i and 

the second term captures the expected value of staying in that country the next period and the 

option value of migrating to a different country. Note that the option value of migration varies by 

skill and nationali ty, and captures t he 1"act that households 01" different nationalities li ving in the 

sam e country face different migration restrictions. 

Households supply a unit of labor inelastically, and receive a competitive nominal wage W~,t 

that depends on the country of residency, and the skill leveI. Given this, the indirect utility of a 

household with skill s in country i is given by 
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where Pt is the local price index. 

wi 

Ci = -----!b$. s,t p t 1 

t 
(2) 

Using the properties of the extreme value distribut iol1 , we a180 solve for t he frac t ion of households 

af nationali ty n and skill s t hat migrates from country i to country j at time t , which we denote 
b ij 
Y fJn ,s,l 

(f3V
j _ ij )' /v 

ij exp '11,,8,1.+1 mn,s,t 
I'n",t = " N (f3V k ik )I /V' 

L....k= l exp n,s,t+l - mn,s,t 
(3) 

T his equat ion describes gross fiows of migrants by nationali ty and skill across countries. Not ice 

tha t 1/ v captures t he response af migration flo\Vs to m igration costs, or in other words, the migration 

cost elasticity, which is a parameter that we need to est imate. 

vVith the initial distribution af labor by nat ionality and skill across countries, and the migration 

flo\Vs at each period , we can solve for t he evoIut ion of labor by nationality anel ski ll at eaeh moment 

in time. Speeifieally, 

L i - L N ji L j (' , II n s t+ l - . {tu s t n ~ t, 01 a n, S. , , J= l " , ,-> , 
(4) 

Finally, the total labor supply in each count ry is then given by the sum ofhigh-skill (h) and low-skill 

(l ) workers of ali national it ies, 

L~ = ~N (L~ h t + L !d t) , 
L.,.,n=l '" , , 

vVe now turn to eleseribe the prod uetion st rueture of eaeh eeonomy. 

3.2 Production 

A eontinuum of goocls is proeluced in eaeh eount ry with technoIogy as in Eaton and KOl·tum (2002). 

T he technology to produce these goods requires both skilled and unskilled labor, and st ructures. 

Skilled and unskilled labor are imperfect subst itutes, and st ructures is a fixed factor. Total factor 

productivity (T F P ) is composed of two terms: an aggregate component (AD, which is common to 

alI varieties in a country, and a variety-specific component (Zi) that is a stoehastic realization 1"ro111 

a Fréchet d istribution. \ Ve allow teehnoIogy leveIs to be enelogenous anel proportional to the size of 

t he economy, that is Ai = c/J1 L1 , as in Ramondo et aI. (2016).13 Note t hat , although the elasticity 

of TFP with respect to population size is equal to one under this form ulation, the elastieity of real 

income wit h respect to population is less t han one because of the congestion effects in t he presence 

of local fixed factors. 14 

13Note that an isomorphic relation arises from models with free ent ry of firms as in lvlelitz (2003). 
14Given this, the production structure of our model ca n be mapped into existing stat ic models with scale effects 

that show existence a nd uniquene8s of t he equilibrium (e.g. Kucheryavyy et aI. (2016)). 
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Since each variety is identified by z i) we use it to index a variety. T herefore, the procluction 

fu nction 01' a given good in country i is given by 

el..!..=..:Ll 
q!(Zi)= ZiA: ((SÜ * (Li,t )7 + (S!) * (Li,t )7 ) ,- , (Ni)O' , 

where L;~,t and LLt are the amount af high and low skilled labor used to prod uce a given good 

in country i , p is t he elasticity of substitution between high and low skilled labor, (1 - l i ) is the 

share oE labor payments in value added, 6f~ is the weight of high-skilled labor in production, and 

5f is the weight of low-skilled labor, wit h óf~ + 1St = 1. The stock of land and infrastructu res is JJ\ 

which, as mentioned before, is a fixed factor. 

vVe rerer to rentiers as the owners 01' the fixed factors Hi . As in CaBendo et aI. (2017b) wc 

assume that there is a mass one of rent iers in each eeonomy and that rentiers consume local goods 

using (2), the sarne consumption aggregator as households. Rentiers obtain rents rÍH i from the 

fixed faetors they own and rent to firms . V/e assume that these rents are sent to a global portfolio 

and t hat rent iers obtain a share Li of the global portfolio revenues XI. = L~:l r tHi, where ri is 

the rental price of structures in eountry i. Differences between remittances to the global portfolio 

and t he income t ransfers from the global portfolio wiU generate imbalances in each country, and 

therefore, this assumption on the behavior of t he rentiers wil! al!ow us, in our quantitative model , 

to match the observed trade imbalances across nations. 

Goods can be traded across countries subject to trade costs. Specifically the cost of shipping 

goods from country j to country i is given by K!j = (1 + T:j )d~j, where d~j is an iceberg-type trade 

cost, and Tij is an ad-valorem tarifL 

As in Eaton and Kortum (2002), using the properties of t he Fréchet d ist ribution we ean solve 

for t he bilateral trade shares 7r;j and the price index pt as a function of factor prices, prod uctivities 

and trade costs. Specifically, 
AJ("ijx'!) -O 

" ti j = _~-"-'--'!C' -,,-,t"--~~ 
" N Ak( ik " )-0' 
L.... k= l t Kt. X t 

, 
Fti = (" N Aj( •. ijxj )- O) - " 

L.... j = l t n' t t , 

where xi is the unit price of an input bundle, namely 

( 1_ '")';) 

xi = ;i (Si (wi )1 - P + Si(Wi )1- p) --.=;;- (ri)O' t - .., h h ,t l l ,t t , 

(5) 

(6) 

(7) 

where çi is a constant. We now describe the market clearing conditions and the equilibrium of the 

modelo 

3.3 Marke t clearing 

The total expenditure on goods by eountry i is given by labor income of workers of a ll skill leveIs 

and nationalities residing in country i, and by local rentiers. Namely, the goods market clearing is 
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givcn by 

(8) 

where Xt = "'~ __ ' ) "',' H 'i is the rent af the global portfolio, and where T,i = ~N i j ~Xi are L.. . L..... j = l Tt (l + T?) t 

tariff revenues. 

Finally, the labor markets clear , i.e 

wi L' = çi (1 _ i )", N rrj ' .. X ; for all i, s, 
s, t s, t .... 8,t "( 0 J= 1 (1 + Tr ) t , (9) 

where ç! t is the share af skill s in t he labor payments, which is time varying given the CES 

product ion struct ure. 

3.4 Equilibrium 

We denote by 8 , '" ({d;; }, {Al} , {Hi } );~(J~l the set of constant and t ime-varying fundamentaIs, 

where we clarify that Ai has an endogenous component as explained above. ln additiol1 , we denote 

by yt, :::: ({ T;j }, {m~,h , t } ' {m!!,l,t } ) ,Z,;~,':~l,j= l the different economic policies 01" a count ry : tari frs and 

migrat ion policies t hat impact migrat ion costs m~ s t . T he state 01' t he economy is given by t he 
" N N 

dist ribut ion af labor across each market at a given moment in t ime Lt = {L~ h p L!d t} , . . \\Te 
" " n = 1 t =l 

now seek to define the equilibrium of the model given funda mentaIs, trade policies, a nd ~igration 
policies. First , we formally defi ne a tempomrll equilibrium, which is given by the set of factor prices 

that solve the static t rade equilibriurn . 

D efinition 1. Given (Lt , 8 t , Yd, the t emporary equilibrium is a set { w;~ t: w; p rD f:: l of factor 

priees that solves the statie sub-problem given by the equilibrium conditions (5), (6), (7), (8), and 

(9). 

We denote by W~,t :::::: w!,t1 pl real incorne and by W~,t (Lt , 8 t , Yd t he solution of the temporary 

equilibrium given (Lt: 8 t , Yt ) . \\Te now defi ne the sequential compet itive equil ibri um of the modeI 

given a sequence of fundamentais and policies: 

D efinition 2. Given an initial allocation of labor Lo, a sequence of fundamentals {8d~o , and a 

sequence of policies {Yd~o, a sequentia l competitive equilibrium of the model is a sequence 

{Ln,s,t , 11n,s,t , Vn,s, t, W~,t (L t, 8 t , Yt )} ~~~t=o / 01' s = {h , l} , that solves the households ' dynamic prob

lem, equilibrium eonditions (1), (3), (4), and the temporary equilibrium at eaeh t . 

Defi nit ion 2 illustrates t he equi librium 01" the mo dei given an ini t ial condition on the state 01" 

the economy and for a given sequence of fundamentaIs and policies. Qur goaI now is to use t he 

IDodel to study the t rade, migration and welfare effects of changes to t rade and rnigrat ion policies. 
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"'vVe do 80 in the multi-country version af the model calibrated to the EU economies. Taking a 

large scale model to the data requires estimating a large set af unknown parameters-technologies, 

iceberg trade costs, the non-policy component Df migra tion costs, and the endowments Df fixed 

factors- that wc refer to as fundamentals.\Ve use the method proposed by CDP, dynamic hat 

algebra (henceforth DHA), to take the model to the data to study the effects of changes to trade 

and migration policies. The key advantagc Df DHA is that wc can conduct Qur quantitativc analysis 

without estimating the fundamentaIs af the economy. vVe now express the equilibrium condi tions 

Df the model in relative time differences and show how wc can use t he model and data to study the 

effects of the EU enlargement. 

3.5 Solving for Policy Changes 

Suppose we want to study the effects of changes in policy from {Y,) j:;o -+ {Y[} j:;o· Let li'+l == 
Yt+ t!Vt denote the relative time change of a variable, and let f}t + l == iJ~+ l /Yt+l denote the relative 

time difference of the variable under a sequence of policies {Yn~o relative to the sequence Df 

policies {Y,j j:;o. 

For instance, ir Yt+l are prices, Yt+l is the relative change in prices as a consequence of t he 

change in policy. Given this notation we can write t he equilibrium conditions of the model for a 

given change in the sequence of policies. Importantly, what the next proposition shows is that , 

given data OIl the allocations of the economy, wc can study the effects of a change in policy without 

information 011 the sequence of fundamentaIs. To simplify notation let m~,s,t == exp(m'~,8,t+ l -

,i, li (i' i, 1 d 'i - (V'i V'i l i (Vi V i 1 m n,s ,t exp mn,s,t+ l - mn,s,t 1 an Un ,s,t = exp n,8,t+ l - n ,s,t exp n,s,t+ l - n,s,t · 

Proposition 1. Given data {Lt lJ.L tl7rtlXd~Ol elasticities (v,8 ,f3, p)' and a sequence of counterfac
• 00 

tual changes in policy {Ydt=o, solving the model does not require {8di::ol and solves 

fLt - Cl. nJ ' tJ fh t ) il/ . ,. (LN .. .. ( .. )-1/"( . )N")" 
n,s, t - s,t j =lJ.L n,s,t - IMn ,s,t n ,s ,t n,8,t+ l 

tij .ij ( ,ij ) - l /"( ,j )N" 
lij /k n,s, t - lJ.Ln ,s, t m n ,s, l Un ,s, t+ l 

J.L n ,8, t = / ( ) (3/1/' 
"N ,ik · ik ( ' i k )- 1 v ' k 
Lk= l J1, n ,8,1,-1 J.Ln ,s,t m n,s,t Un ,s,t+ 1 

N 
LIi _ " I j i LI ] 

n ,s,t+ l - L li n ,s, t n ,s,t 1 

j = 1 

for all n , and s, where jL~ s t is the observed (data) change in migrat ion flo\Vs oveI' time, and 

ê~ t = w! t(Lt , Yd is obtained fmm solving the tempomry equilibrium conditions. 15 

15 Appendix F describes t he eqllilibrilllTI conctitions of the temporary equilibrium in relat ive time differences. 
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The result in Proposition 1 follows directly fram CDP, and shows how we can use data and 

estimated elasticities to study the effects af a change in palie,)' without needing to estimate funda

mentaIs. 

vVe apply the result of Proposition 1 as follo\Vs. Consider a sequence of observed allocations 

(data) before anel after the change in paliey. This sequence of data contains information of the 

actual fundamentaIs anel the policies in place at each time, including the paliey changes clue to the 

EU enlargement. To isolate the effect of the EU enlargement, we have to construct a counterfactual 

sequence of allocations that reflects the evolution of the economies in the absence of the EU enlarge

ment. P roposit ion 1 sho\Vs how to compute this counterfactual economy under a new sequence of 

policies, YiJ relative to the data. For the case of the EU enlargement, the counterfactual sequence 

or policies is to leave tariffs and migration costs unchanged, that is, at the pre-enlargement leveI. 

Therefore, the solution to the equilibrium conditions in relative time differences showed in Propo

sition 1 answers the following question: "How would the economy look like ir everything would 

have happened as in the data (changes in fundamentaIs , other policies, etc.) except for the EU 

enlargement?" "Ve can apply the result in Proposition 1 to study any other counterfactual change 

in policy and/ or to study changes in fundamentaIs. Of course, this requires the use of time series 

data on labor allocations, migration and trade flows, and expenditures, as well as estimates or the 

elasticities.16 Implementing t his methodology requires a measure of the changes in policies that 

we want to study. While the magni t ude or changes in tariffs comes immediately from the data, 

measuring the change in migration costs associated with the EU enlargement is challenging. 

ln the next section, we describe how we construct the data to compute the model, we present 

the estimation strategy used to measure t he changes in migration costs, and we estimate all t he 

relevant elasticities. 

4 Calibration and Estimation 

To implement the DHA described in t he previous section, we need data on bilateral migrat ion 

shares by nationality and skill J-t~ 8 t, bilateral t rade shares 1[:j, total expenditure by country xl, 
and the distribution of labor by nationality and skill across countries Lh 8 t . ln addi tion, we need 

to compute the share of labor payments in value added (1 - ,,!') and the shme of labor by ski ll ç; t . 

\ i\le also need estimates 01' t he migration cost elastici ty l / v, and an estimate 01' the elasticity 01' 

substitution between low and high skill workers, p. \Ve also need to input a value for the trade cost 

elasticity B, and for t he discount factor f3 . ln our quantitative analysis we use t he value B = 4.5 

from Caliendo and Parro (2015), and a yearly d iscount factor (3 = 0.97. To evaluate t he change 

in trade and migration policy we also need bilateral ad-valorem tariffs T;j, and the changes in 

migrat ion costs associated to the policy for each country pai r. ln this section we describe the data 

[Gln practicc, thcJ'c is no infinitc sequence of data. To ovcrcomc thi s, wc follow CDP and usc t he maximum possible 
data available and t hen use the model to solve forward for the economy under a constant set of fundamentais and 
policies . ln our applica tion this would mean to use data from t he years 2002 to 2007 and then solve forward wi t h t he 
levei of fundamentais and policies implicd by t he data of t he ycar 2007. 
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construc t iol1, a nd estimation strategies to obtain the elasticities and changes in migrat ion costs 

associated to the EU enlargement . Appendix B, C , and D present a more extensive description af 

the data and the est imation methodologies. 

4 .1 Gross Migration F lows by Skill and N ationality 

A limitation to the unclerstanding 01' the impact 01' migration flows on economic outcomes lies in the 

scarce availabi li ty af harmonized cross-count ry data 0 11 migration ftows. ln t his section we describe 

the construction af bilateral gross migrat ion flows across European countries. 

\ \Te construct a comprehensive data set on bilateral gross migrat ion fiows for European countries 

from 2002 to 2007 using information contained in the Europea n Labour Force Survey (EU-LFS), a 

large household survey providing confidential quarterly 01' annual results on labor participation of 

people aged 15 and over, as well as on persons outside the labor force from 1983 onward . The EU

LFS is currently conducted in the 28 member states 01' t he European U nion, two candidate countries 

and t hree countries of the European Free Trade Association (EFTA).l7 The main strcngth of the 

EU-LFS is to use the same concepts and definit ions in every country, 1'ollow International Labour 

Organizat ion guidelines using common classifications (NACE, ISCO, ISCED, NUTS), and record 

the sarne set 01" characteristics in each country. Because or these 1"eatures, the EU-LFS is the basis 

for unemployment and education stat istics in Europe. 

T he survey contains information on a representative sam pIe of the labor force in each country. 

IndividuaIs are assigned a weight to represent the share of people with t he same characteristics in 

t he country. For each individual in a specific year , we have informat ion on age, nationality, skills 

and , crucially for oul' purpose, country of res idence 12 months before. \ \Te use t he information 

on country of residence in t he previous year to construct bilateral gross migration flows by year, 

count ry of origin , nat ionali ty and ski ll for a group of 17 EU countries.lS 

"Ve group migrants in three broad nationali ty categories that tollow immediately from the 2004 

European enIargement: EU-15 nat ionaIs, N1vIS nationals, and Ot her nationals (rest of t he world). 

:rvIoreover , we follow the international standard classificat ion of education (ISCED 1997) and define 

high skill labor as college educated and Iow skill labor as individuaIs with high schooI degree or 

less. We constraint our sam pie to include only individuaIs 01' \Vorking age-between 15 and 65 yea rs 

old- and only countries with consistent information on nationality, skills and country of origin over 

the perioe! 2002· 2007. We ene! up with a tot al of 17 count ries, ten form er EU members, A ustria, 

Belgium, Germany, Denmark, Spain, France, Greece, ltaly, Portugal , and the United Kingdom, 

and seven NMS 1 Cyprus, Czech Republic, Estonia, Hungary, Lithuania, Latvia , and Poland . Our 

liThe nat ional st at istical institute of each country in Europe condllcts surveys t hat are centra]]y processed by 
Eurostat; cach national inst itutc is responsib1c fo r sc1ect ing the sample, prepari ng t he qucstionnaires , conducting Lhe 
direct interviews arnong householels, and forwarding the result s t o Eurostat in accorelance wit h the requ irements of 
t he regulatioll . 

18As an example, look ing a t the V.I(. survey in 2004, we know if a Pol ish high-skilleel worker llloveel to t he V.I(. 
ft-om Poland in the previom 12 mont hs. l\/ligra tion shares, /J. :?8.t are computed as the share of migrants t hat moved 
to a specific destinat ion country over a population defi neel by country of or igin, nationa lity anel skills. 
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Figure 2: Migration fiows and stocks of NMS nationals in t he EU-15, 2002-2007 

(a) Migration of EU-15 and NMS nationals to EU (b) :Migration of NivIS nationals to EU, by skill 
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Note: Own elaboratiOIl using the data set 011 gross migrat ion flows described in Sectiol1 4 and Appendix B.2. Migration 
ftows includes 10 EU-i5 countries and 7 NMS countries. EU-l5 and NMS nationalities are defined in Section 4 and 
Appendix 8.2.2 an d cover ali th e EU-25 members. High-skill includes all indi viduaIs with at least tert iary education, 
while low skills include the residual workers with education up t.o post secondary non-tertiary education (see Appendix 
B.2.3). 

group oi" countries covers 91 percent of the 2004 EU-25 popuIation. 19 

As an illustration, Figure 2 plots the gross flows and stocks of NMS migrants in EU15 countries 

that arise from our constructed gross migration flows data. 20 As we can see from the paneIs, the 

largest fraction of migrants was unskilled. 

4.2 Trade, Employment, Production, Consumption 

vVe construct the bilateral trade shares K;j for the 17 countries in our sample, and a constructed 

rest of the \Vorld , using trade ftows fram the \"-'orld Input-Output Database (vVIOD), and we also 

19Country surveys for Ireland, Malta, Netherlands, Sweden, Slovenia, Bulgaria, Slovakia, Luxembourg, Romania 
and F'inland do not contain sufficient information to compute migration f10ws consistently bel;ween 2002 and 2007, 
so we assign these countr ies to the rest of the world (RoW). Ivlore information on each case is contained in Appendix 
B.L 

20 Appendix 8.2 describes in greater detail how we constr uct t he gross migration f1ows, and provides a set of external 
validation statistics . 
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compute total expenditure by country X l from vVIOD . Employment L n,s,t is computed using the 

stocks of \Vorkers by country, nationality, skills anel year from the EU-LFS. T he share of labor 

payments in value added (1 - l i ) is computed with infonnation 0 11 labor compensation retrieved 

from the sacio economic accounts af the W IOD. T he share af labor by skill Ç"!,t in total labor 

payment is obtained using labor compensation data by skill fmm the súcio economic account of the 

WTOD data set. 

4.3 Identifying Changes in Migration and Trade Cost s due to the EU Enlarge

m ent 

Tn this section wc present our strategy to measure t he changcs in migration costs due to the EU 

enlargement for each pai r 01' countries in our sample. As wc described in Section 2.1, the elimination 

of migration restrictions was implemented at d ifferent points in time for different pairs of countries. 

T he main changes in migration policy over the period 2002-2007 were the United Kingdom opening 

to N"tvIS countries in 2004, followed by Greece, Italy, Spain , and Portugal in 2006 , and NlvIS count ries 

opening thei r respective labor markets to each other in 2004. Therefore t his is the set of changes 

in migra t ion costs that we are going to estimate in what follows. 

Our strategy employs a difference-in-difference approach based on t he migrat ion shares equi

librium equation (3) . Define Y~S,l :::: log,u~, s,t, t hen the log odds of the probability of migrating 

from country i to country j with respect to the probabi li ty of staying in country i for workers of 

nationality n and skill s is givcn by 

. . .. 1 ( .. .. ) 
l } _ 11,1, = _ _ m~} _ m n 

Yn ,s,t Yn ,s,t V n ,S, t n ,s, t 
i3 v j i3 V i + - nst+ l - - ns.t+l · 
V " V ' . 

(10) 

Intuitively, t he log odds are decreasing in the cost of migrating from i to j relative to t he cost of 

staying in i , and increasing in the value of living in j compared to the value of living in country i. 

Equation (10) provides therefore a natural starting point to measure the change in relative migration 

costs from country i to j between two time periods; a decrease in migration costs, controlling for 

the change in the relative value of living in j, would result in an increase in the ratio of migrants 

to stayers. 

Our goaI is to identify the change in migrat ion costs, (m!!,post - mi;1.pre ) , between the period 

preced ing (pre) and following (post ) the migrat ion policy change. ln order to controI for dest inat ion

nationality-skill-time and origin-national ity-skill-time factors, we estimate equation (10) in a d if

ference in difference fas hion, and capture the value terms with origin-nationality-skill-time and 

destination-nationaIity-skill-time fixed effects.21 

21 T he decision to open could , in fact , be affected by the current stock or the recent inAows of irnrnigrants in the 
country, 01' by the politicai ol'ientation of Lhe govern ment . We control for these, and oLher, possibilities Lh rough 1,he 
destination-skill-time fixed effeds . Similarly, the economic situation in the NNIS countries , as well as othel' push 
migration factors , are accounted for by the origin-skill-time fixed effects. 
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Example: Change in the Migration Costs from NMS to the U.K. 

To explain our identi fication strategy, wc start by describing the estimation of the change in the cost 

of migrating from NMS to the V.K. vVe then follow with the rest of changes to migrat ion policy. 

ln the case of the V.K. wc consider three sets of gross migration flo\Vs: frem NMS countries to 

the U.K. , QUI' t reated group in the d ifference-in-cli fference jargon; from NMS countries to Austria, 

Belgium, Denmark, France, anel Gcrmany (EU-5), Qur first controI group, that corresponds to a 

set Df EU countries that did l10 t open their labor market to NMS countries before 2008; anel from 

EU-5 to the U.K. , the second control group. For each nationality n, wc pool the Aows of low anel 

high skilled \Vorkers, anel separately estimate the following model: 

ij ii 
Yn ,s ,t - Yn ,s,t 
'---v--' 

Odds af migrating to U.K. vs. stayi ng 

= 6~ri In",l (j = U.K. ) + . . 
V .h , destination_skill FE 

L Q~.s. t ln,s,t (i = o) + 
oENllIS 

Set ar arigin_sk ill FI~ 

+ f3~.I< L l n.,,, (j = U.K., i = o) + 
oENAlS 

Sct ar V ,K, -origin-sk ill F E 

+ f31~;~t L In,s,t (j = U. I(. , i = o, t E post) +e!!,s,t , 
oENAlS 

Sct ar U.h._origi n_8kill FI!: · post2003 

(11) 

where I (.) is an indicator function , 8';{';~' represents the coefficients or a set of year-skill dummies 

for when the destination is the U .K. , Q~,s,t represents the coefficients of a set of year-skill dummies 

for each source N1vIS country, f3:{. f(. is the coefficient oí" a dummy for when the origin is an N1vIS 

country and the destination is the U.K. , and f3~/~sl. is the coefficient of a dUl11my for when the 

origin is an NMS country, the destination is the U.K. , andt belongs to the post 2003 period. 22 

Finally, e!t 8 t is a random disturbance of relative migration costs and it is assumed to be orthogonal 

to changes in migration policy. 

The coefficient f3:;':~St is then our main coefficient of interest, representing the change in mi

gration costs between the pre- and post-enlargement periods, normalized by the opposite of the 

migration elasticity (- 1//)), i.e. 

aU.I< _ 1 ( ij i j ) 
f--'n,posl = - -z; mn,s,post - rnn ,s ,pre . (12) 

ln othcr words, givcn an cstimate of thc migration clasticity, f3'';{~~st providcs an estimatc of the 

average change in the cost of migrating from NIVIS countries to the V.K. due to the enlargement 

process, after controlling for any dest ination-skill-nationali ty-time and origin-skill-nationality-time 

22Note that j,he origin- nation ality~skill-time fixed effec ts a~,s , t also control for changes in Lhe cost of staying in 
country o for a s-skilled 11 national. 
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confounding factors.23 

Note the importance ar using three sets af gross fiows , from NMS to the U.K. , [rom NlvIS to 

EU-5 countries, and from EU-5 countries to the U.K ., in arder to identify destination~nationali ty

skill- time and orio"in-nationalit)r-skill-time fixed effects.24 The coefficient (3u,}(" is then the sum of 
b "_ 

three components: the average change in the cost af migrating trom NMS countries to the U.K. ) Qur 

target, minus both the change in the cost af migrating fram Nl'vIS countries to EU-5 countries and 

the change in the cost of migrat ing fram EU-5 countries to t he V.I<. for NrvIS nationals. vVe exploit 

the fact that (i) EU-5 countrics did not opcn their labor markets to NMS countries in the sample 

period (which justifies choosing EU-5 as the cantrol group), and (ii ) those NrvlS nationals residing 

in EU-5 before the EU enlargement did not experience changes in migration costs associated to 

the EU enlargement.25 Appendix C. I and C.2 provide support for the common t rend assumption 

underlying the difference-in-difference strategy. 

Change in the Migration Costs from NMS to U.K., Greece, Ita ly, Spain, and Portugal 

The top paneI of table I presents our estimates of the changes in migrat ion costs for the case of 

NMS nationaIs moving from NMS countries to the U.K , Greece, ItaIy, Spain , and Portugal. As 

we can see, a lI estimates are posi tive and significant (except for Spain), pointing to a reduction 

in the cost of migrating from NMS to Europe for NMS nat ionals both in 2004 and 2006 26 These 

coefficients are hard to interpret since they refiect the change in the migration cost scaled by the 

migration elasticity and measured in units of utility. To understand the magnitude, in terms of 

consumption, real wages, etc. , of these changes we need to use these estimates as inputs in our 

quant itative model. 

Placebo Experiments 

To support our identification st rategy we also run placebo experiments. The intuition is t hat we 

expect the costs of migrating from NMS countries to the U.K., Greece, ltaly, Spain , and Portugal 

not to have changed for EU- I5 nat ionals as a consequcnce of the EU enlargement. The bottom 

panei of table 1 reports these est imates, and reassuringly shows no change in the migration costs 

due to the enlargement from NMS to Europe for those that already were European citizens. 

23Note that one could have estimated a coefficient across NMS origin countfies and skills . Instead , we constra ined 
the point estimate to be equal across skill groups. Th is does not mean that the migration costs are t he sa me for 
different skill groups, it only means that the change in policy was proportionally equal across different skill groups. 

24Civell tbat we are aggregating data at t he origin-dest inat ion-year levei for a given llutiollulity we account for 
possible fandom effects common LO ali individuais migrat ing from t he same origin country LO t he sa me destinatioll 
country in the same yeaf. 

250ne reason why this is the case is that NMS nat ionals already legally working in one of the old member states at 
the date of a ccession for an uninterru pted pef iod of at leas t 12 mOllt hs continue to have access to t he labor market 
of that mem ber state. NrvlS national s wilo had in 2004 lega lly worked ill e. g. Germany for at leas t 12 1"l1Onths could 
kee p working there even if the German labor market was not genera lly open to N~lrs nationals. 

26 R.ecall, from equat ion (12), that a positive est imate implies a reduction in migration costs. 
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Table 1: Estimates of Changes in Migration Costs, NMS nationals and EU nationals 

N11S nationals 

Dcstinatioll j -+ U.K. (2004) GR (2006) IT (2006) ES (2006) PT (2006) 

f3~,post 
3.52*** 2.29** l.OJ' 0.18 1.01*'" 

(1.11 ) (0.83) (0.55 ) (0.54 ) (0.49) 

R' 0.96 0.97 0.98 0.97 0.98 

Obs. 564 564 564 564 564 

Placebo: EU nationals 

Dest ination j --+ U.K. (2004) GR (2006) I T (2006) ES (2006) PT (2006) 

{3~.IJ08t 
0.74 - 0.08 - 0.02 0.46 - 1.22 

(1.40) (1.52) (1.35) (1.34) (1.45) 

R2 0.88 0.90 0.89 0.90 0.90 

Obs. 564 564 564 564 564 

Notes: The table reports diffe rence-in-difference estimates, from separate reg ressions, of the change in migration 
cost from Ni'vlS countries to eit her the United Ki ngdom (U.K. ) , Greece (CR.), Italy (TT ), Spain (ES), ar Portugal 
(PT) for NMS nationals (top panei ) ar EU-l5 nationals (bottom panei) . Recall , from eqllation (12) , that a positive 
estima te implies a reductioll in migration cost s. The bot tOlll panei represents a placebo exercise since no migration 
policy changes occurred for E U- 15 nationals. The treatment period (post ) is 2004-2007 for the U.K. , and 2006-2007 
for the other destinations. Parent heses inc\udes robust standard errors, *** p < O.Ol , U p< 0.05 , • p < O.lO. Similar 
significance is obtained if instead we use two-way clustering at the orig in-destination-country leveI. 

Change in the Migration Costs from NMS to NMS 

vVe now consider the other main changes in migration policy : Nl\1S countries opening their respec

tive labor markets to each other. ln these cases we cannot apply anymore t he difference-in-difference 

methodology since, because of data limitations, there is no control gl'Oup we can exploit.27 There

fore , to estimate t his set of migrat ion costs we proceed in an alternat ive way. Taking the product 

between the ratio of migrants to stayers in one direction and in the opposite direction , we can 

differentiate the value functiol1s, and the resulting ratio wiU only contain information 0 11 migration 

frictions. 28 Taking logs, we get 

( ij ii ) + (y;i j, ) 
Yn,s,t - Yn,s.t 1 n ,s,t - Yn,8,L 1 (( ij ii ) ( ji jJ )) - - - m - m + m - m - v 1l,s,t n,s,t n,8,t n ,S,t . 

\Vith this measure we can only estimate a combination of migration costs in one direction and 

in t he opposite direction, and therefore we need to impose more structure to separate them. ln 

particular, we assume the change in migration costs to be symmetric, and to be the same for each 

27 Bulgaria and Romallia, which could have potentially becn an alte rnative control group , have limited infoJ'llIation 
on nationality. 

2s ln the international trade literature thi s ratio is knowll as the Head alld Ries index , and it is used to identify 
trade fri ctions . 
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Table 2: Changes in Migration Costs, NMS to NMS 

;3post 

R' 
Obs. 

NMS national8 

1. 71 *** 

(0.40) 

0.99 
252 

Notes: ."'p < 0.01 , robusto standard errors 

pair af NMS countrics. \ IVC t hcn rcgrcss the mcasurc af migration frictions on a constant and a 

durnmy variablc for thc post-cnlargcmcnt pcriod , 

( 
ij ii ) ( .ji .jj ) _ ij ( ) ij 

Yn ,s,t - Yn,s,! + Yn,s,t - Yn ,s,t - a + !3post1n,s,t t E post + ên,s.t 1 

where I (.) is a11 indicator function and post represents the post 2003 periad. Then, f3rXJst captures 

the average change, between the pre- alld post-enlargement period, af the migration frictions. 29 

Table 2 reports t he results, and sho\Vs a reduction in the cost 01" migrat ing Irom NrvIS to N1dS 

countries, for N1vIS nationals, in 2004. 

Change in Trade Policy 

Finally, wc cmploy bilateral tariffs Tii bctwccn cach pai r of countrics, using information from thc 

World lntcgratcd Ti·ade Solution (WITS) data set, to capture changes in trade costs due to the EU 

enlargemcnt. \\Te usc effcctivcly applicd ratcs and wc combinc information from two diffcrcnt data 

sets, the TRAINS data set and the WT O data set, to have complete and consistent information on 

tariffs ovcr t ime.30 

Armcd with this sct of cstimatcs of thc changcs in tradc and migration costs associatcd with 

thc EU cnlargcment , wc now procccd to cstimatc thc ncccssary clast icitics for our quantitativc 

analysis. 

4.4 International Migration Elasticity 

The migration elasticity is a key parameter to evaluate the welfare effects associated to changes 

in the barriers to migrate: welfare effects depend on the magnitude or the change in barriers, and 

on how sensitive the decision to migrate is to the barriers themselves. Artuç et aI. (2010) and 

CDP, provide estimates or the elasticities for internal migration ftows , while here wc deal with 

international migration. vVe therefore adapt the methodology of Artuç and McLaren (2015) to the 

structure of our model , and apply it to the ftows of EU nationals within the EU , to provide avalue 

29\Ve also used the same strategy ill order to identify t he challges in costs of Oligrating to Nr"IS for EU Ilationals. 
For this ease we used the ftows of EU nationals from the EU to N i'vrs before and aft.er the ehange in poliey. Given that 
there where not many ftows over OUl" sam pie period and no signifieant variation in the fto\Vs we ended up obtaining 
not econornically signifieant estimates for this case. 

30 1n Appendix B.3.1 we explain in detail how we construct the bilateral tar iff data for each country pai r. 
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for the international migration elast icity.31 

The fi rst stage of the methodology is a fixed-effect estimation that uses t he migration share 

equation (3) and bilateral gross migrat ion flo\Vs data to est imate value differences and the migration 

cost function normalized by v . The second stage or the methodology rel ies 0 11 the Bellman equation. 

\\Te insert t he est imated value d ifferences from the first stage into the Bellman equation, anel 

construct a linear regression to retrieve the international migration elasticity by exploiting the 

variation in real wagcs. \;Ve cstimate thc sccond stagc modcl as an IV rcgrcssion, using two-pcriod 

lagged values of real wages as instruments , anel clustering standard Cfrof S at t he country level. a2 

l n our preferred specification with j3 = 0.97 we obtain an eIast icity of 0.44- significant at 1 

percent- which implies avalue or v of 2.3. This is t he vaI ue that we use when performing onr 

quantitative analysis. 

4.5 Elasticity of Substitution Between Low and High Skilled Workers 

ln this sect ion , we provide an est imate of the elasticity of subst itut ion between low and high skilled 

workers. Following the literature, Iow-skilled workers include workers with a high-school degree or 

Iess, and high-skilled workers are workers with some college education and college grad uates. We 

estimate the eIasticity or substitution using detailed information on workers' wages and hours, as 

well as fi rms' location and industry, from the Portuguese matched em pIoyer-employee data (Quadros 

de Pessoal) for the period 1991-2008.33 Our estimation strategy builds on standard approaches (e.g. 

Katz and Murphy (1992)), but we instrument the endogeneity of the relative supply of high to low 

skilled workers. \ iVe est imate t he followi ng econometric model based on the equilibrium conditions 

of the theory laid out in Section 3, 

w vr L vr 

I h,t _ 1 I h,t vr vr 
n -----vr - - ~ n L vr + o: + Et , 

W1,t P 1,[ 
(13) 

31 \Ve describe in detail the implementation of the met hodology and report the results, both for the baseline ca'le 
and for the extension with public good described later, in A ppendix D. 

32 \\'e em phasize t hree merits of tbe Artuç and I'vlcLaren (2015) met hodology: First, the est imat ion strategy does 
not reqllire taking logariihm of probabililies . Givcn tha!' most of lhe migration shares are vcry small this is an 
important feature that avoids causing large errors and imprecise est imat es , and allows us to work with 17 countries. 
Second, we can be agnostic about exactly what infonnation workers have when t hey form t heir expectations of future 
wages, and only assume that forecast errors are Tllean zero conditional 011 contemporaneous inforTllation. T hird , 
wc impose only a mild assumpt ion on b ilateral migration costs: wc assume that migraLion costs for EU nationals 
ftowing across EU-15 member states did not vary oveI' time and skills. Note , however, that we can still let the cost 
of migrating out of country i, and into count ry j , be skill-dependent . 

33 We resort to Quadros de Pessoal for <:\ number of reasons. First, Quadros de Pessual 's provides <:\11 exhaustive 
coverage of firms and their workers over a long time-span. Second, we ca n estimate an ela'lticiLy of sllbstituUon 
between low and high-skill workers that is consist ent with the skills definitions from the EU-LFS. Third , we can 
estimate an elast icity of substitut ion usi ng data from an European country, and we can compare our findings to other 
est imates l:lvailablc in t he literature for othel" countries . Last but not least, we can exploit the richness of the data 
to impleme nt an ins!,rumental variable strategy, described below, that facilitates the idenWkation of the elasticity of 
substit ution. 
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where ( Wh~t/wt~) is the ratio of high- and low-skilled workers ' wages in industry v and region r (in 

Portugal), (Lh~t/ L~~) is the corresponding relative supply, and p is the elasticity of substitution 

between low and high skilled workers.Finally, we have written the relative weight of high- and 

low-skilled workers (1/ p) ln (Sr /sr) as the sum of an industry-region fixed cffect and a residual 

industry-region-time effect crvr + Eyr . 
The main difficulty faced by researchers in this area is that the relative number of more educated 

workers and their relative wages are determined simultaneously by demand and supply. Because of 

that, the relative suppIy term (Lh~t/ LY,~ ) in equation (13) could be correlated with industry-regiol1 

demand shocks (ét), making it difficult to identify the elas ti city of substitution via OLS. vVe tackle 

this issue using instrumental variable estimation. Our instrument for (LK~t/ Ll,~) is constructed 

using information on the local availability of low- and high-skilled workers that change firm because 

of displacement, and in particular because of firm closure.34 A firm closure can be considered as 

an exogenous shock to a worker's career, since it results in a separation of all plant 's workers and 

it is not related to the worker's own job performance (Dustmann and :rvleghir (2005)). Moreover, 

when instrumenting the relative labor supply of a given industry, we consider only closures of firms 

that belong to other industries, so that their closure is hardly related to the market of the industry 

under consideration. Finally, as workers tend to sealTh and accept more easily new jobs in the same 

local labor market of t he past job, we consider closures of finns that belong to the same region 

of the industry under consideration. Overall, the local availability of displaced \Vorkers can then 

be considered as an exogenous labor supply shock for local finns. Figure 3 sho\Vs the correlation 

between the instrumented variable and the instrumento 

Figure 3: Relat ive supply of high-skilled workers and displaced high-skilled workers, by industry 
and region, 1992-2005 

. . 

, .. . 
• 

Note: Own elabaration using the matched employer-emplayee data set Quadros de Pessoal described in Section B.5 
and Appendix E. Low-skill inc1udes al1 workers with a high-school degree or less , and high-skilled are workers with 
some college edllcation and college graduates. Each circle in the plot corresponds to an industry-region-year, where 
regions are a pproximately NUTS n (5 regions), and industries are NACE l-digito The dashed line corresponds to 
th e predicted values of a linear OLS model , with slope of 0.53 (with st andard errar 0.050) and R 2 equal to 0.39. 

34Displacement is usuully defined as the permanent und involuntary separation of workers from their jobs withollt 
cause (Le. for economic reasons). Displacement occurs when a firm shuts dawn ar substantially downsizes. 
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Employing t he methodology and data outlined above (and described more in detail in Appendix 

E) , wc obtain an elasticity of 4, which is the number wc use in Qur quantitative analysis. The 

estimate of the elasticity Df substitution is pretty robust to alternative clifferent specifications, 

methodologies, and leveis of data aggregation (Appendix E) . Our estimate is slightly above t hose 

commonly found for t he U.S. (Katz and Murphy (1992); Johnson (1997); Krusell et a!. (2000); 

Ottaviano and Peri (2012); Ciccone and Peri (2005)) which range between 1.5 and 2.5, but below 

the elastici ty of substitution of 5 between 10w- anel medium-skillecl \Vorkers founeI for Gennany 

(Dustmann et aI. (2009)). Since t he set of European countries wc consider in the quantitative 

analysis is pretty diverse in terms of labor market institutions anel \Vorkforce characteristics wc 

consider our benchmark estimate Df 4 as a good compromisc.35 

5 E conomic Effects of the 2004 E U Enlargement 

ln this scction, wc use thc estimatcd changes in migration costs, and thc obscrved changcs in 

tariffs, to quanti fy the migration and well"are efrects 01" the EU enlargement. vVe first compute the 

migration effects fl'om t he actual changes to migration and trade policies ovel' the pel'iod 2002-2007, 

and we then quanti fy the welfare effects. \;Ve also use aur madel to study t he interactian between 

trade openness and migration policy, a nd to decompose the role 01" the elifferent mechanisms 01" the 

model in shaping the welfare effects. 

5 .1 M igration Effects 

vVe start by quantifying the migratian effects from the EU enlargement. ln particular, with aul' 

structural model we want to answer questions such as: How elid the stock of new member states 

(NMS) migrants in EU-15 countries respond to the EU enlargement? Was NMS migration gradual 

or a once for all process? What was the change in t he stock of NMS migrants in EU-15 countries 

across ski ll groups, anel in the shart anel long run? \;Vhat woulel have been t he migration effects in 

the absence of changes to traele palicy? 

To compute the migration effects, we feed into our structural model the estimated changes 

in migration costs and the observed changes in tariffs ovel' 2002-2007, and compute the change 

migration effects compared with an economy where migration and t raele policies stayeel unchanged . 

Figure 4 displays the evolution of t he stock of NMS nationals in EU-1S countries (for ali workers and 

by skill). The darker line shows the evolution of the stock in the baseline economy with the actual 

changes to migration and t rade palicy bctween 2002-2007. The elashed linc shows the evolutian 

35Many papers estirnat ing the elasti city of substit ution betweell low- und high-skilled workers do not consider 
endogeneity issues. Two iUlportant exceptions are Angrist (1995) and Ciccone and Peri (2005). Angrist (1995) 
estimate the relationship between the return to schooling anel the supply of more educateel workers among Palestiniuns 
in the \,Vest Bank anel the Gaza Strip during the 19805, exploiting the fact that t,he increase in the supply of more 
educated \\'orkers was mainly dr iven by the creation of new local inst itutions of higher education. Ciccone anel Peri 
(2005) eSLimute t he long-run elastici ty of su bstitution between low- anel high-ski lleel workers at Lhe V.S. state leveI 
using data from five 1950-1990 elecennial censuses. They exploi t t ime- and sta te-specific chilel labor anel com pulsory 
school aLtenelancc laws as instl'uments . 
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Figure 4: Evolution of the stock of NMS migrants in EU15 countries (percent) 
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Notes: T his figure presents t he stock of N!vlS rnigrants in E U-15 countries. The green lines show the evolut ioll af 
t his stock with adual changes to trade and migratioll pol icies. T he dashed !ines show the evolut ion holdi ng trade 
a nd migration policies uncha nged . The panei , (left column) presents t he results for a li workers, and panei b ( right 
col umn) presents t he results for high a nd lo\\' skilled workers . 

of the stock of NMS nationals in t he counterfactual economy, where we hold migration costs and 

tariffs constant at the leveis before the EU enla rgement. Therefore, the difference between the two 

lines is the migration effects from the EU enlargement. From the figure, paneI a , we can see a very 

gradual increase in the stock of NMS rnigrants in EU-15 countries. For instance, t hree years after 

the EU enlargement (that is, in 2007) the stock of NNIS nationals in EU-15 countries increases 

by 0.03%, while ten years after the implementation, the stock raises by 0.21%. We find t hat in 

steady state, the stock of Nl\1S nationals in EU-15 countries increases by 0.63% . Across individual 

countries, we find that the United Kingdom is the country that experienced t he largest increase in 

the stock of NMS nationals. 

\;Ve now turn to compute the change in the stock of migrants across different skills , and after 

doing so, we discuss the interaction between migration and trade policies. Figure 4, paneI b, 

presents the evolution of the stock of low and high skill Nl\/lS migrants in EU15 countries. ln Table 

3, columns (1) and (3), we decompose t he stock of NMS nationals in EU-15 countries by skilL 

\;Ve find that the EU enlargement primarily increases the migration of low skilled Nl\/IS workers to 

EU-15 countries, and to a rnuch lesser extent the rnigrat ion of high skilled workers. For instance, 

as we ca n see from the table, the stock of NM"S high skilled workers in EU-15 countries increases 

by 0.014 percentage point, 01' 53.2 thousallds by 2007, by 0.06 percelltage point 01' 217.8 thousallds 

by 2015, and by 0.14 percentage point 01' by about 521.1 t housands in the long run. We find that 

the change in the stock of NNIS unskilled workers is much larger. Specifically, for the case of low 

skilled workers, the stock of Nl\1S nationals in EU-15 countries increases by 0.066 percentage point 

01' 245.6 thollsands by 2007, by 0.3 percent age point 01' 1.1 million by 2015 , and by 0.75 percentage 

point or by about 2.8 million in the steady state. 
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Table 3: Migration effects by skill group: Change in the stock of NMS nationals in EU-15 

Hígh skíll (%) 

6. EU enlargement w / o trade policy 
2002 O O 
2007 0.014 0.019 
2015 0.058 0.066 

Steady state 0.140 0.174 

Low skíll (%) 

.6. EU enlargement w / o trade policy 
2002 O 
2007 0.066 
2015 0.299 

SLcady slate 0.745 

o 
0.070 
0.309 
0.784 

Hígh skíll (thous.) 

Ll EU enlargernent 
o 

53.2 
217.8 
521.1 

w / o trade policy 
o 

69.4 
247.3 
650.3 

Low skill (thous.) 

.6. EU enlargement 
o 

245.6 
1,115 
2,780 

w / o trade policy 
o 

261.7 
1,152 
2,925 

Notes : This table shows the percentage anel absolute ch ange in the stock of low skill and high skill N1'lS 

nat ionals in E U-15 count ries due to t he 2004 E U enlargement . Columns 2 anel 4 report the counterfactual 

change in t he absence or I,rude poliey changes . 

\;Ve can also use the model to compute what the migration effects would have been in the absence 

of changes to trade policy. ln columns (2) and (4) of Table 3, we compute the change in t he stock 

of NMS nationals in EU-IS countries holding t rade policy constant. We find that migration would 

have been larger in the absence of changes to t raele policy. For instance, the stock of low skilleel 

workers would have been about 145 thousands larger in the 10l1g rUI1 , and t he stock of high skilled 

workers would have been about 130 thousands larger. 

5.2 Welfare Effects 

We now turn to the welfare analysis. \"'e start by describing the welfare effects of the EU en

largement in our model developed in Section 3. \~Te then study the interaction between trade and 

changes to migration policy. Finally, wc qllantify the welfare effects of t he eliffcrent mechanisms 

that opel'ate in our strllctural model. 

Table 4, colllmn (1) presents the welfare effect of t he EU enlargement . Similar to the pl'evious 

section: to compute t hese welfare effects, we feed into OU l' stl'uctural model t he estimated changes 

in migration costs and the observed changes in tari ffs oveI' 2002-2007, and compute the change in 

welfare, measured in terms 01' consllmption eqllivalent , compared with an economy where migration 

and traele policies stayed llnchangeel . \"'e do so across skills , anel nationalities (Nl'vfS nationals anel 

EU nationals), and to facilitate the analysis we aggregate individual countries into NMS and EU-

15 countries llsing employment as weights. Before turning to the results , it is important to clarify 

the interpretation of t he welfare numbers from t he table. ln particular, t he welfare effect for a 

given COllntry anel skill group, say Nl\!lS low skilleel workers, corresponds to thc change in wclfare, 

measured in consumption equivalent, of a representat ive low skilled worker living in Nl\1S countrics 
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previous to the EU enlargement. l n other words, this wclfare number takes into account both 

migrants and stayers. 

Turning to the results in the table, wc can sec that the largest winners are the NTvIS countries, 

and in particular the lo\V skilled \Vorkers. \Velfare of NMS low skilled workers increases 1.71%, 

while welfare for skilled \Vorkers increases 1.19%. The larger wclfare effect for low skilled \Vorkers is 

explained by a higher option value of migration for low skilled workers than for high skilled workers 

due to the fact that, for instance, low skilled workers are relatively more scarce in EU-15 countries. 

As a result, as wc explained above, more low skilled workers than high skilled workers migrate to 

EU-15 countries after the EU enlargement. On t he other hand , we find relatively smaller welfare 

effects for workers in EU-15 countries. \Velfare increases 0.50% for high skilled workers and 0.39% 

for low skilled workers. High skilled workers in EU-15 countries benefit from the increase in the 

relative supply of low skilled labor after the reduction in migrat ion rest rictions, and the resulting 

expansion in total output. \Ve find that aggregate NMS welfare increases 1.65%, using employment 

to aggregate across skills. vVelfare in EU-15 count ries increases 0.41%, and aggregate welfare for 

Europe increases 0.62%. 

ln column (2) of Table 4, we present the welfare effects of only changes to trade policy. Specifi

cally, we feed into our structural modei the changes to tariffs oveI' 2002-2007, but we hoid migration 

costs constant at the initial leveI. VI/e fi nd positive welfare effects across a ll countries and skill 

groups. vVelfare gains are larger for NMS countries than for EU countries as t hey experience a 

larger decline in ta riffs. For t he case of EU-15 countries, weifare gains for high skilled and low 

skilled workers, are about 0.44%, and for the EU-15 as a whole as welL ln N1\1S countries, wel

fare gains for high and low skilled workers are 1. 10% and 1.07%, respectively, and 1.08% ior the 

aggregate NMS. 

The t hird column in Table 4 presents the welfare effects of only changes to migrat ion poliey. To 

do so, we feeel into the model the estimateel changes in migration costs, but hold tariffs constant 

at t he initial leveI. \Ve finel that welfare for both EU-15 anel NMS countries, and across both 

skill groups, are lower in t he absence of changes to trade policy. l n particular, we find that in 

the absence of changes to traele policy, the EU-15 countries as a whole would have lost from the 

EU enlargement. For the case of NMS countries, welfare woulel have increaseel 0.09% for skilleel 

workcrs, anel 0.62% for unskilled workers. \Velfare for N1\'fS as wholc increases by 0.55% with only 

changcs to migration policy, and wclfarc for E urope would have becn 0.07%. 

ln Table 5 wc stuely fur thcr thc interaction betwecn tradc and migration policies. ln particular, 

wc study the wclfarc cffccts of the changes to migration policy undcr thrce elifferent leveIs of goods 

market integration . Column (1) replicates t he third column in the previous table, anel therefore it 

shows the welfare effects of the actual changes to migration policy under the actual levei of t rade 

integrat ion at the time of the EU-enlargement. ln Column (2) wc compute the welfare effects of 

the actual changes to migration policy if Europe would have been under t rade autarky at the time 

of the enlargement. To do 50, wc first compute the equilibrium allocat ions when trade costs are set 

to infinite, and we t hen feed into the model the changes to migration policies. ln Column (3), wc 
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Table 4: \-VcIfare effects of trade and migration policies, percent 

EU Only changcs to Only changcs to 
enlargement tradc policy migration policy 

"" High skill 0.503 0.439 0.060 c-< , 
Low skill 0.386 0.442 -0.055 :=> 

W Aggregate 0.409 0.441 -0.032 

rn High skill 1.191 1.098 0.090 
~ Low skill 1.715 1.073 0.615 
Z 

Aggregate 1.653 1.076 0.554 

Europe 0.622 0. 550 0.068 
Notes: This tablc shows thc pCJ'ccntagc changc in wclfarc, measurcd as consumption equivalem, from changcs to 

migration and trade poliey. Column 2 prcscnts thc wclfarc cffccts duc to changcs in migration anel trade policics , 
Column 3 presents the welfare effeçt s from only changes to trade poliey, anel Column 4 shows the welfare effects dlle 
to only changes to migration poliey. 

study the welfare effects of the actual changes to migra t ion policy if Europe \Vould have been a free 

trade arca at the time 01' t he enlargement. To do 80, wc first compute the equilibrium allocations 

when tariffs are eliminated , and we then feed into the model the changes to migration and t rade 

policies. 

\;Ve can see from the table how the levei of trade openness impacts the welfare effects of migration 

policy. ln particular, for the case of NMS countries, welfare effects would have been about 12% lower 

under trade autarky compared to free t rade. The intuition is t hat NMS countries that experience 

a net outfiow of workers that put upward pressures on labor costs would have experienced a 10ss in 

their terms of trade with trade restrictions compared with a situation of free trade. The opposite 

happens in EU-15 countries that experience a net inftow of workers. \\Te can see frem the table 

that EU-15 countries would have had smaller welfare losses from the changes to migration policy 

under trade autarky, although this effect is very small. The important take away of these exercises 

is that t rade has a quantitative impact on the welfare evaluation of migration policy. 

Finally, Figure 5 presents t he welfare effects of the EU enlargement across different countries. 

\iVe can see from t he figure that although NMS countries are the largest winners, t here is hetero

geneity in the welfare effects across countries. Overall, we find that Poland, Hungary and Li thuania 

are the largest winners trom the EU enlargement. 

5.2.1 Extensions: Accounting for the P rovision of P ublic Goods 

ln t his section wc cxtend our model to account for additional congestion effects coming from the 

provision of public goods. ln particular, this extension is motivated by evidence on the fact that 

migrants are net beneficiaries of t he welfare system across countries, and therefore are more likely 

to use social benefits and consume public goods than natives.36 To capture the congestion of public 

36See Kerr and Kerr (2011 ) for a survey. 
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Table 5: Trade openness and welfare effects of migration policy (percent) 

Only changes to Changes to migrat ion policy Changes to migration poliey 
migration poliey uuder t rade autarky under free t rade 

'" High skill 0.060 0.071 0.058 .... , 
Low skill -0.055 -0.049 -0.056 ~ 

W Aggregale -0.032 -0.025 -0.033 

w High skill 0.090 0.043 0.098 ., 
Low skill 0.615 0.563 0.625 "" Z 
Aggregate 0.554 0.502 0.563 

Europe 0.068 0.065 0.068 
Notes: This table shows the percentage change in welfare, measured as consumpLion equivalent, due to Lhe actual 
changes to migral,ion paliey. Column 2 presenl,s 1,he welfare effccts under !,he actual levei of trade openness, Column 
3 shows the welfare effects under trade autarky, and Colullm 4 shows the welfare effects under free trade. 

goods due to immigratiol1 , we assume that households derive some utility from the per capita 

provision of public goods in the economy. Specifically, the inelirect uti li ty of a householel with skill 

s in country i is given by 

(14) 

where PI is the local price inelex, anel ai is the fraction of public gooels in total consumption.37 

The supply of public gooels, a i: is fixeel oveI' time. ln oreler to supply G i the government purchases 

final gooels anel finances its speneling frem three sources: tariff revenues, labor taxes (TU, anel lump 

sum transfers from the owners of fixeel factors in each country. As a result , the government buelget 

constraint is given by 

(15) 

where the double summation term on the right-hand siele represents labor tax revenues, anel R~ 

are lump-sum taxes. 

The total expeneliture on gooels by country i is now given by government purchases, by net labor 

income of workers of ali skill leveis anel nationali ties resieling in country i, anel by local rent iers. 

Namely, the gooels market clearing is given by 

(16) 

with Xt = L~l rÍH i . As we can see, the net income of rentiers is given by the share of the global 

37Similar specifications for preferences of public goods have been used recently in other quantitative stud ies, see 
Fajgelbaum et aI. (2015). 
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Figure 5: 'vVelfare effects , percent 

(a) High sk ill 

-
(c) Aggregate 

-

(b) Low skill 

% change 

!'''''' 1 ·~ .1.51 
1_1 .. 91 
( ..... 1) 
I .... · .. 
(0,.31 
[·,5,01 

Notes: These figures present the welfare effe'Cts of t he E U en largcmcllt across differcllt countries and skill grollps. 

portfolio minus lump-sum taxes , (t,i Xt - RD. 
The equilibrium af this economy is t hc sarne as that dcscribed in Section 3.4) but with the 

indirect utility given by (14), and the rnarket clearing conditions given by (15) and (16). Given this, 

t he CDP solution method described in Section (3.5) also applies in t his econorny with public goods. 

To compute the the model, wc need to re-estimate the migration cost elasticity l / v consistent with 

the utility function (14 ). l n Appendix (D .l ) wc shaw how to adapt the est imation methodology 

to t he model with public goods. 'Ve estimate avalue of v = 1.89 t hat we feed into the model 

to quant ify t he migration and wclfare effects of the EU enlargement. "Ve also need to compute 

t he fraction of public good~ in total consumption oJ, which we construct as final government 

consumption oveI" total final consumption by country using consumption data from the vVIOD.38 

Finally, we resort to data on labor income taxes fram the OECD Tax Database. 

' ,Ve now turn to quantify the migrat ion and welfare effects of the EU enlargement in the model 

with public goods. Starting with t he migration effects, we still find a very gradual increase in the 

38TIle values of o; i across countries range from 0.16 to 0.31 , with a meuu value of 0.2 1. 
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stock aI' NMS nationals in EU-15 country as a consequence of the enlargement. l n terms af the 

magnitudes, wc find somewhat lowcr migration effects in the madel with public goods. Specifically, 

three years after the EU enlargement (that is, in 2007) the stock af NrvIS nationals in EU countries 

increases by 0.02%, while teu years after the implementation, the stock raises by 0.20%. l n steady 

state, the stock af NlvIS nationals in EU-15 countries increases by 0.48% as a result af the EU 

enlargement. l n the presence af public goods, immigration strains public goods which illtroduces 

an additional source af congestiono As a consequence, the households ' utility and incent ives to 

migrate reduce compared to the economy without public goods. Across skills, we find that most 

of the migration, as a consequence of the enlargement, is unskilled, similarly to our finding in 

Section 5.1. ln the long run, the stock of NMS skilled workers in EU-15 countries increases by 0.10 

percentage point or by about 375.5 thousands, while t he stock of NMS unskilled workers increases 

by 0.58 percentage point or by about 2.2 million. ln terms of the interaction between migrat ion and 

trade policies, wc still find that migration would have been larger, by about half million workers in 

stcady state, in the absence of changes to t rade policy. 

\\Te now tum to thc analysis of the wclfarc effccts of thc EU enlargcment in thc presence of public 

goods. Overall , in the presence of public goods we fincI larger welfare gains for NMS countries, and 

smaller welfare gains for EU-l5 countries, comparecI with the results in Section 5.1. This result is 

explained by the fact that EU- l5 countries experience a net inflow ofworkers, which congests public 

goods and has a negative impact on welfare compared with a moeIel without public goods. 011 the 

other hand , the net outfiow or workers in NrvlS countries contributes to decongesting public goods, 

which has a posit ive effect on welfare. vVe still fineI that the largest winners are the NfillS countries , 

and in particular the unskilled workers. \ iVelfare of NMS unskilled workers increases 1.64%, while 

welfare for skilled workers increases 1.19%. On the other hand , we find smaller welfare effects for 

workers in EU count ries. \iVelfare increases 0.31% both skilled workers and 0.25% for unskilled 

IVorkers. Skilled IVorkers in EU-15 countries benefit from the increase in the relative supply of 

unskilled labor after the reduction in migration restrictions, and the resulting expansion in total 

output. \Ve find that aggregate NMS welfare increases 1.59%, while EU- l 5 welfare increases 0.26%. 

Aggregate welfare for Europe increases 0.49% as a result of the EU enlargement in the model with 

public goods. 

F inally, Figure 6 presents the welfare effects from the EU enlargement in the presence of public 

goods. Poland anel Hungary are the largest winners in this case. The United Kingelom , the 

country that experience the largest inflow of workcrs now experience welfare losses coming from 

the congestion of public goocIs and infrastructure that more than offsct the productivity gains from 

a largeI' market. 

5 .2.2 W e lfare Effe cts: Addi t ional R esult s 

\ -Ve now proceed to furth er study the role of trade, fixed factors and scale effect in shaping the 

wclfare effects from thc EU enlargcment. ln the previous scction, wc already studicd thc role of 

public goods, their welfare effects, and how they reducc the incent ive to migration by straining the 
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Figure 6: Wdfare effects with public goods, percent 

(a) High skill (b) Lo\\' skill 

-
(c) Aggrcgatc 

-
Notes: Thcsc figures prcscnt thc wclfare cffcct s of the EU cnlargement across diffcrcnt countrics anel skill 
groups with the presence of public goods. 

stock of public goods anel reducing households ' utility as a resulto ln this section, we study t he role 

of other mechanisms in shaping Lhe welfare effec ts of the EU enlargement, namely, scale effects, 

fixed factars, and trade openncss. Table 6 shows the results . Column (1) of the table rcproduccs 

the benchmark results, that is, t he welfare effect::; fram changes to migration and trade policie::; 

described in Section 5.1 anel 5.2. ln column (2), we shut dowll the scale effects in the benchmark 

model , but we let the other mechanisms operate. ln t his case, welfare declines for EU-15 countries 

and increases for NrvIS countries compared with the mode! in which all mechanisms operate. ln 

particular, t he absence of scale effects subtracts 0.06 percentage points oi' welfare in EU-15 countries 

aml adds 0.3 percentage points or welfare in NMS countries . The reason is that the net inflow of 

migrants in EU-15 results in an increase in productivity in the presence of scalc cffects , and t he 

NMS that have a net outftow of workers expericnce a productivity decline in t he presence of scale 

effects. 

Finally, in column (3) we compute the welfare effects under autarky, and where we also shut 

down ali congestion effects (infrastructure and public goods) as well as scale effects. To do 50, we 
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Table 6: vVelfare effects under different model assumpt ions 

EU No scale Autarky, no congestion 
enlargement cffccts and scalc cffccts 

'" Hi9" skill 0.503 0.416 O.ogO 
~ , 

Low skill 0.386 0.331 -0.042 ~ 
W Aggregate 0.409 0.348 -0.016 

C/) 11igh skill 1.191 1.478 -0.003 
~ Low skill 1.715 2.020 0.465 
Z 

Aggregate 1.653 1.957 0.410 

Europe 0.622 0.623 0.057 
Notes: This table shows the percentage change in welfare, measured as consumption equivalent , under 
different model assurnptions. Colurnn 1 presents the welfare effects due to the actual changes in migration 
and trade policies, Column 2 presents the welfare effects in a model without scale effects, and Column 3 
shows t he welfare etfccts in a model with trade autarky, without scale effects , and without congestion etfects. 

fi rst compute the equilibrium allocat ions when trade costs are set to infinite, and wc then feed 

into the mo dei the changes to migration and trade policies. \Velfare effects in EU- I5 and NMS 

countries, at t he aggregate and across skills, are substantially smaller than those in Column (1). 

For instance, wclfare gains are about 0.43 percentage point lower for EU- I5 countries and about 

1.2 percentage points smaller for t he case of NMS . Moreover, high skilled workers in NMS countries 

and low skilled workers in EU-I5 countries would have lost according to this modi fied mode!. 

vVith this final counterfactual exercise we want to emphasize again the importance of accounting 

for trade, and other ingredients of the model such as local fixed factors and scale effects when 

evaluating the welfare impact of migration and trade policies. 

6 Conclusion 

Migration and t rade are two themes t hat , historically and nowadays, are central in Europe as 

weU as in other regions of the world. The freedom of movement of workers and or goods are 

considered as two of the four fundamental freedoms guaranteed by EU law. At the same time, 

immigration into Europe during the enlargement process, as well as the influx or refugees from 

war-torn countries, are recent major shocks whose economic effects are hard to evaluate, since they 

interact with heterogeneous production structures, 1'ree intra-Community t rade, and the European 

Union Customs Union. ln this context, the international economics literature has made considerable 

advances on the quantification and understanding of the gains from economic integration, but most 

of the focus hus been on the goods market, and less attention has been devoted to the factors 

market and to migration policy. ln th is papel' we aim at making progress in this area. 

"Ve quantify the general equilibrium effects or t rade and labor market integrat ion. "Ve show 

that in order to evaluate the economic effects 01" labor market integration it is crucial to take in 
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to account thc process of integrat ion in the goods market. \\Te find that the EU enlargement 

primarily fostered t he migrat ion of low skilled \Vorkers anel t hat trade poliey helped to moderate 

migration flows anel mitigate congest ion effects. The largest winners \Vere the new member states, 

anel in particula r their low skilled \Vorkers, although wc find positive welfare effects for high skilled 

\Vorkers as \Vel! . Importantly, wc find that in the absence 01" changes to t rade poliey, t he EU-IS 

\Vould have becn worse off after the enlargement. This result is robust to the inclusion of other 

mechanisms in the model, like the presence of public goods financed with labor taxes. 

Our paper incorporates different but complementary elements in the analysis. vVe use redueed

form analysis that exploi ts migration poliey ehanges to ident ify changes in migrat ion costs and key 

elasticit ies. VI/e build a rich dynamie general equilibrium model t hat includes important meehanisms 

eonsidered in t he li terature to quantify the migration and welfare effects or actual ehanges to t rade 

and migration policies. Among other things, we show quantitat ively how the effeets of labor market 

integration are afrected by t he extent to whieh eountries are open to trade. Future work might aim 

at studying the d istribut ional effects across sectors of the economy. Sectorallinkages are important 

for trade policy quantitative analysis and t hey might well be also for migrat ion policy evaluat ion. 
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A EU Accession and the Freedom of Movement of Workers 

ln this Appendix we describe in detail the process that resulted in the entry of ten new countries 

into the European Union in 2004, i.e. t he EU membership processo 

The process of joining the EU broadly consists of 4 stages. It is in essence baseei on the prospec

tive member1s ability of satisfying the accession criteria- also called t he "Copenhagen cri teria" after 

the European Council in Copenhagen in 1993 which defined thern. The accession cri teria have a po

liticaI (stability of institutions guaranteeing democracy: t he rule of law, human rights , anel respect 

for anel protection of minorities), economic (a function ing market economy anel the capacity to 

cope with competition anel market forces) anel aclministrative/ instit utional (capacity to effectively 

implement EU law, and ability to take on the obligations of membership) component. The four 

stages t hat characterize the membership process are the following. 

1. Official candidate for membership. A country wishing to join the EU submits a membership 

application to the Council of the European Union, which asks the European Commission to 

assess t he applicant's ability to meet the Copenhagen cri teria . 1f the Commission's opinion 

is positive, membership negotiations cannot start until alI EU governments agree, in the 

form of a unanimous dccision by t he EU Council. Ncgotiations take place betwccn ministcrs 

and ambassadors of the EU governments and the candidate country in what is called an 

intergovernmental conference. 

2. Negotiations. The negotiation process inc1udes three stages: screening, definition of coun

terparties ' negotiation positions, a nd closing of the negotiations. ln the screening phase, the 

European Commission, together with the candidate country, prepares a detailed report of how 

welI the candidate country is prepared in each of the 36 Chapters of t he EU Law, spanning 

ali major economic, social, and institutional aspects (e.g the free movement of goods, justice, 

and defense policy). If t he results of the screening are satisfactory the Commission makes a 

recommendation to open negotiations. The candidate country then has to submit its posit ion 

on every chapter of EU Law, and the EU must adopt a common position. Negotiations t hen 

continue until the candidate's progress is considered satisfactory in any field. 

3. Accession Treaty. Once negotiations are successfully conc1uded , the Accession Treaty (COI1-

taining the eletaileel tenns anel conelitions of membership, ali transitional arrangements anel 

eleaellines, as well as eletails of financial arrangements anel any safeguard clauses) is prepared. 

4. Support and Ratification. The Accession Treaty becomes binding once (i) it wins the support 

of the EU Council, the Commission , and the European Parliament; (ii) it is signed by the 

candidate country and representatives 01' a li exist ing EU countries; anel (i ii ) it is rat ified by the 

candidate country anel every individual EU country, accoreling to t heir constitut ional rules. 

Table A. I shows the date of applicat ion, the accession date, as well as populat ion for each NrvIS 

country. 
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Tablc A.I : NIVIS Countrics Charactcrist ics 

Da te of Applicat ion Accession Date 2004 Population 
Cyprus July 3rd, 1900 May 1st, 2004 1.01 

Estonia November 24t h, 1995 i'vlay 1st, 2004 1.36 

Hungury !vlarch 31st , 1994 tl'lay 1st, 2004 10.11 

Latvia October 13th , 1995 M ay 1 st, 2004 2.26 

L ithuania Deçembel' 8th , 1995 i'vlay 1st, 2004 3.34 

!vlalta J uly 3rd, 1990 tday 1st, 2004 0.40 

Pola nd April 5th , 1994 May 1st, 2004 38.18 

Czech Republic J anuary 17th , 1996 J'vlay 1st, 2004 10.20 

Slovakia June 27th , 1995 r.,1[ay 1st, 2004 5.37 

Slovcnia Junc 10th, 1996 l'day 1st, 2004 2.00 

Notes: 2004 populat ion ( in m illions) fra m the World 8 ank World Development lndicators. 

Total population is based on Lhe de facto definition of popula tioll, which counts ali resident.s 

regardless of legal sta t us or d t izensh ip. 

A. I Migration Policies 

T he new members st ates had to comply wi t h t he fund amental principIes of t he European Union. 

Art ic1e 6 of the Treaty on t he E uropean Union states tha t ~~The Union is founded on t he principIes 

of liberty, democracy, respect for human rights a nd fundam ental freedoms, and t he rule of law, 

principies which are common to t he member states." T he freedom of movement of workers is 

considered as one of the four fundamental freedoms guaranteed by EU law (acquis communaulaire) , 

along with t he frec movcmcnt of goods, scrviccs, a nd capi tal. 39 EU law cffectively establishes thc 

right of EU nationaIs to freeIy move to anot her member state, to t ake up empIoyment, and reside 

t here wi t h t heir family members, as well as protects against any possible discr imination, on t he 

basis of nat iona lity, in cmploymcnt-relatcd mattcrs. 

The Accession Treaty of 2003 (Eurapean Union (2003)) alIowed t he "old" member st ates to 

temporar ily restrict- for a maximum of 7 years- t he access to t heir la bor markets to citizens fram 

t hc accessing countr ies, wit h t he cxcept ion of Malta a nd Cyprus.40 Thcse temporary restrictions 

were organized in three phases according to a 2+ 3associated to the + 2 formula : During an initiaI 

period of 2 years (May 1st, 2004 to ApriI 30t h, 2006), member states, t hrough national laws, could 

reguIate t he access of workers fram alI new member sta tes, except Malta a nd Cyprus; member st ates 

could t hen extend t heir national measures for a n additional 3 years (until April 30t h , 2009), upon 

not ificatioll t o the European Commission; an addi t ional extension for other 2 years was possible 

39 As effectively and condsely defined by Artic\e 45 (ex Art ic\e 39 of t he Tl:eaty Establish ing the E uropean Com
munit.y) of t.he Treaty on I.he Functioning of the European Union, the freedom of moveIllem of \Vorkers ent.ails "t. he 
ubolition of uny discriminat ion based on national ity between workers of t he mcmber s tutes as regards employmcnt, 
remuneration and ot her condit ions of \vork and employmen t", Coundl of t he E uropean Union (2012). 

,IQT hese restrictions could only be applied to workers but not to t he self-employed. They only applied to ob ta ining 
access to the labor market in a particular member state , not to the freedom of movement across member states. O nce 
a worker hus bccn adm itted to the labor J'l'!arket of a particular rl'!cmbcr sta te, Comlllunity law Ol'! cqual trcatmcllt as 
regards remu neration , social security, ot her elll ployu lent-related lneasures , a nd access to socia l a nd ta x advantages is 
valido 
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in case the member state noti fied the European Commission of a serious disturbance in its labor 

market or threat thereof.41 The transitional arrangements \Vere schcduled to end irrevocably seven 

years after accession- i.e. on April 30th : 2011. 

Figure A.I sho\Vs the set of bilateral arrangements before the 2004 enlargement (PaneI aL anel 

during each of the three phases (PaneIs b 1 c, anel d ) . A blue ceU means that there are no restrictions 

in pIace in flowing fram the origin to the destination country, i.e. EU law Ol1 free movement of 

\Vorkers apply. A yellow (mixed blue-yellow) cell meaus that some restrictions are in place during 

(part of) the phase. 

Before 2004. Panei (a) shows that , before the 2004 enlargement, workers could fiow freely within 

the EU- I5 member states but l10t between EU-15 and NMS as well as between NMS countries. 

Phase 1. Gn May 1st, 2004, the U.K. (together with lreland and Sweden) opens its borders 

to NMS count ries, which reciprocate by opening their borders to British cit izens. Ali the other 

EU-15 countries keep applying restrictions to N~llS countries, except to Cyprus and Malta. All 

NMS countries decide to open their bordel' to EU-15 member states, except for Hungary, Poland, 

and Slovenia which apply reciprocaI measures . Finally, NMS countries lift a ll restrictions among 

each others. 

Pltase 2. 011 May 1st, 2006 , Greece, Portugal , al1d Spain, followed by Italy on July 27th , Iift 

rest rictions on workers from EU-8 countries. As a consequence, Hungary and Poland drop their 

reciprocaI measures towards these four member states. Slovenia lifts its reciprocaI measures on 

May 25th, 2006, Poland on J anuary 17th, 2007, whi le Hungary simplifies its reciprocai measures 

on January 1st, 2008. During phase 2, The Netherlands (on May 1st, 2007), Luxembourg (on 

November 1st, 2007), and France (on J uly 1st, 2008) also Ii ft restrictions 011 workers from EU-8 

countries. 

Phase 3. Belgium, Dcnmark, Gcrmany and Austria kecp rcstrict ing acccss to thcir labor markcts 

under national law. Hungary applies (simplified) reciprocaI measures, limiting access to its labor 

market for workers from EU-15 member states that restrict the access of Hungarian workers. 

Belgium and Denmark opened t heir labor market to NMS countries on 1vfay 2009, while Austria 

and Germany opened their labor markets at the end of the t ransitional period, on 1vlay 2011. 

41 The EU-25 member states t haL decide to lift restrictions can, t hroughout Lhe remainder of Lhe transitional period , 
be able to rei ntroduce t hem , using the safe-guard procedure set out in the 2003 Accession Treaty, should they undergo 
01' foresee d isturba nces on t heir labor markets . Notwithstanding the restrictions , a member state must always give 
preference to EU-2 (l\'Ialta and Cyprus) and EU-8 workers oveI' those who are nationals of a non-EU country with 
regard to access to the labor market. 
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Figure A.l: Migration restrictions: transitional arrangements between EU-I5 and NIVIS 

(a) Befare the 2004 Enlargement (b ) Phase 1 - Nlay 1st, 2004 to Apdl 30th, 2006 
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Note: Origin countries Oll the rows, dest ination countries 011 the columns. EU-15 member stat es (AT, BE, DE, DK, 
CR, FR, IT , PT, U. I(. ) followed by NtvlS countries (CY, CZ, EE, HU, LT, LV, P L» in bold. A blue celllneans that 
there are no migration res trictiOlls in place in f10wing from the origin to the destination country, i.e. EU law on free 
moveJ'l'lellt of workers apply. A yellow (Jllixed blue-yellow) cell Jlleans that some migration restrictions are in place 
during (pan of) Lhe phase. 

A.2 Trade Policies 

New member states beeame part of the European Union Customs Union 1 anel of the European 

eommon eommereial poliey.42 The eustoms union implies that members appl)' t he same tari ffs 

to gooels imported from t he rest of the worlel, anel apply no tariffs internally among members.43 

The eommon commercial poliey eovers trade in goods and servi ces, intellectual property rights, 

42The customs llnion ini t iated with Lhe Treaty of Rome in 1957, kick-staned on Jllly 1st 1968, and it is regulated 
by the Treaty on the Functioning of the European Union. The common commercial poliey is also set down in the 
Treaty on t he Punct ioni ng of tbe European Union. 

43 0nce the goods have cleared eustoms, they can eireu late freely or be sold anywhere withi n the EU customs 
territory. h'nport duties collected by custoJ'I'lS remain an important source of income for the EU. ln 2013 , they 
represented nearly 11 percent of the EU budget, which amounts to € 15.3 billion . 8 esides common tariffs, an importa nt 
aspect of the customs union is t he implmnentation of common a nd strealnlined proeedures across the union regardless 
of where in t he EU the goods are eleclareel . Reduced time , homogelleity of rules, anel lower uncerta inty can be 
significant factors in boosti ng trade relationships (Hummels et aI. (2007); Hummels and Schaur (2013); i'vfar tincus 
ct aI. (2015) ; Handlcy anel Limao (2015)) . 
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Figure A.2: Tariff rates between EU-15 and NMS, and wi thin NMS , 2002-2007 
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Note: These gra phs show t,he evolution of t he avcruge effect.ively a r r lieel rate be tween NrvfS anel EU-15, as well as 
wit hin NrvfS. Averages have been const ructcd us ing Lhe WTO anel T RAfNS tar iff data, as descr ibed in Sect ion 4 anel 
A ppcndi x B.3.1 , using t he same se1, of 10 EU-1S count ries anel 7 N rvfS count ries as in O ll!' data SeL 011 gross migration 
flows. 

and foreign direct investment . As a consequence of t he EU enlargement process, t he new member 

states automatically entered into international trade agreements to which the EU is a party, and 

forwent their own exist ing agreements.44 

Figure A.2 reports the evolution 01' tariffs applied and faced by NMS countries before and 

after the enlargement, and sho\Vs that t he convergence process was still ongoing two years before 

the accession. The average tariff rate before t he enlargement is about 4.5 pcrcent between Nl\1S 

countries, 4.0 percent from NNIS to EU-1S countries, and 3.5 percent b:om EU-IS to NMS countries, 

respectively.45 From 2004 011 instead , tariffs betwecn ali EU-25 countries are zero, and tariffs vis

à-vis t he Rest of the World are the sarne for EU-15 and NMS count ries. 

44 The elltry af the new J'nenlber sta tes in to t he E U commOll commercial paliey also had an im pact in t erms af 
bargai ll ing power. Wh ile ali t he ten new E U member stl:ltes were ulready part af t he WTO before 2004, fro ll l 2004 
on t hey partici pate to t he W TO's act ivities t hrougb t he E uropean COl1lmission . E U trade polie)' is in fact carried on 
by the European Commission, on behalf of t he European Union, \Vorking d osely with t he member states and keeping 
informed t he European Parliament . 

45The average tariff rate t hat NTvrs counL ries faeeel when traeli ng with t he rest of the \Vorlel was 7.6 pe reenL , while 
t he ave rage rate applieel by NMS eountries Lowarels Lhe rest o f t he worlel was 4.6 percem, in Lhe two yea rs preeed ing 
t he e nl arge ment . 
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B D at a 

B.I List of Count ries 

The sample includes 17 European countries anel a constructed rest of the \VerleI (Ro\"'-' ) . or Qur 17 

countries, 10 are pre-2004 EU members anel 7 countr ies joined the EU in 2004. The list of pre-

2004 EU members inclucles Austria, Belgium, Germany, Denmark, Spain, France, Greece, Ttaly, 

Portugal, anel the Unitecl Kingclom while the ncw members are Cyprus, Czech Republic, Estonia , 

Hungary, Lithuania, Latvia anel Poland . OveraIl , thesc 17 countries cover about 91 percent of the 

population of the 25 members of the European Union in 2004. 

\Ve assign lreland , The Netherlands, Malta, Sweden anel Slovenia to the RovV aggregate be

cause their EU-LFS country surveys do not contain sufficient information regarding the country 

of residence 12 months before the worker was interviewed. Specifically, lreland does not provide 

information on the country of origi n for any year in the survey, making it impossible to construct 

migrat ion flows from any country in the sample to lreland. The country surveys for the Nether

lands and Tvlalta are available from 2006 and 2009 onward respectively, hence after the enlargement 

of t he European Union . The case of Sweclen presents two different problems: fi rst, data before 

2005 contain information on the country of residence 12 months before only if this is Sweden itself. 

TVloreover, in 2005 anel 2006 there is no information on the country of origin in the Swedish survey. 

Finally, in the SIovenian survey information on the country of origin is avai lable from 2008 on only. 

\iVe also assign Bulgaria, Slovakia, Luxembourg, Romania and Finland to the RovV due to 

missing information on the national ity of the workers. More specifically, Romania has information 

on nationality only from 2004 onward, BulgaI'ia has no information on nationality before 2008, 

Slovakia has no information befoI'e 2003 while Finland does not d istinguish the nationali ty of the 

countries involved in the 2004 enlargement from the nationality of Bulgaria and R.omania, which 

entered the European Union in 2007. 

B .2 Constr uction o f t he D ata-set on G ross M igration F lows 

Data on gross migration flows by country of origin, destination, nationality, skill , and year are con

structed from the micro data of the European Labour Force Survey (EU-LFS) . For each individual 

surveyed, the questionnaire I'eports the country in which the individual resided 12 months be

fore-besides reporting the current count ry of residence, the year and week in which the individual 

was interviewed, and a sampling weight that makes the survey representative at the national leveI. 

VI,Te refer to the count ry in which the survey was carried out as "dest ination" , and to the country 

in which the interviewed individual was living 12 months before as "origin" . The questionnaire 

also reports information regarcling the age, education, and nationality of the worker . vVe focus on 

individuaIs between 15 and 65 years old, and use t he information repoI'ted to infeI' if the individual 

is a migrant- in case t he country where she resides today is different from the one she was residing 

one year before-as well as the origin country, and t he year of migratiol1. 
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B.2.1 Fre que ncy, Complete ness, and Date of Migration 

From 1983 to 1997, thc Europcan Labour Force Survcy was conductcd only in spring (quartel' 

1 or 2 dcpcnding on thc country). Since 1998, the transition to a quarterly continuous survey 

(with reference weeks spread uniforrnly throughout the year) has been gradually conducted by 

member states. Some countr ies first introduced a continuous annual survey (meaning the reference 

weeks \Vere uniformly distributed throughout the spring quartel' ) and then switched to a quarterly 

collection, whereas others moved directly to a quarterly cont inuous survey. For simplicity, wc make 

every survey cont inuous quarterly. \ i\Te emphasize t hat t he rcasan for doing t his is j ust practical. 

The procedure out lined below does not affect our resuIts in any way since our anaIysis is carried 

on at the destination-origin-nationaIity-skill-year leveI and the procedure operates instead at the 

intra-al1llUal leveI. 

1. For each survey we count the number of weeks in which interviews were carried on. 

2. vVe mul t iply the sampling weight associated to each interview by the number of weeks covered 

in the survey and divide by 52. 

3. \\Te compute a representative week by averaging out the sampling weight associated to each 

interview, by destination , origin, and yeal'. 

4. VI/e assign the representative week to any week not originally covered by the survey, thereby 

ending up with 52 weeks for each count ry of destination and year. 

vVe make three fu rther corrections to the EU-LFS survey. First, in a minOl'i ty of instances in some 

surveys- about 1.8 percent of the individuaIs, once accounting for sampling weights- interviewed 

individuais could, instead of indicating the specific country of origin, refer to a broad group.46 

\\' hcn the broad group is "Europcan Union (EU-15)" wc re-assign individuaIs to cach individual 

EU-15 country proportionally, by destination and year , on the basis of all the other observations 

in which infOl'mation on t he specific country 01' Ol'igin is availabIe. vVhen the broad group is either 

"Other Europcan Economic Area", " Other Central and Eastcrn Europc", 01' "Othcr Europe" wc 

re-assign individuaIs to each individual N:~vIS country proport ionally, by destinat ion and year, on 

the basis 01' ali the other observations in which in1'ormation on the specific country 01' Ol'igin is 

available. \Vhen the broad group is "Other 01' statcless" wc re-assign , by dest ination and year, 

individuais to the RovV. vVhen the count ry 01' origin is missing we re-assign individuaIs to all other 

countries proportionally, by destination and year, on the basis of ali t he other observations in which 

information on t he specific country of origin is available. 

Second, for a few dest ination-origin-year-months the in1'ormation is not complete. ln those 

cases, wc use a standard interpolation procedurc when the missing information is between two 

years in which we have data, or backward projection if the missing year is at the beginning of 

,I(lThis can also happen because of conf1dentiality concerns, which may differ on a country-by-country basis due to 
national legislation, especially before the country joins t he European Ullion. 



 
 

46 

 

 

 

 

 

 

 

 

 

••• GEE 

Table B.l: Nationality mapping - belore 2004 

Before 2004 

Code Label EU-I5 survey NMS8 survey 

Nationals EU-15 NMSS 
EU-15 EU-15 EU-15 

Non EU-15 NMS8 01' otheI' ** N!v[S8 or oLheI' ** 

o 
111 

911 

800 Non-Nationalj Non-Native * EU-J5, N1vrS8 01' othel' ** EU-15, NMS8 01' other 

Afier 2004 

O Nationals EU-15 
I EU-J5 EU-15 
2 NMSIO NIVIS8 

rvIultiplc codcs Other catcgorics Other 

Notes: * Non-National j Non-Native in case t he distinction EU j Non-EU is not possibJe 

** NMS8 using leveis af "other" ftows based 011 2004-8 data, residual belongs to "ot her" 

NMS8 

EU-15 
NMS8 

Other 

** 

the series.47 Since the analysis carried 0 11 in the paper refers to the 2002-2007 period anel some 

of the dest ination-origin-year-months with incomplete observations refer to countries that we drop 

from the analysis , the potential impact or the interpolations and projections on the results is even 

smaller. 

Third, the survey does not report the exact date of migration but only the country in which 

the interviewed individual was living 12 months before. l n other words, an individual t hat is 

interviewed in April of 2006 in the United Kingdom and declares that 12 months before she was 

living in Poland could have migrated out of Poland any time in the previous 12 months. Therefore, 

wc sprcad t he sampling weight associated to this individual to t he previous 12 months. 

8.2.2 N a tio nality 

T he EU-LFS contains information on thc nationality or t he interviewed individuaIs. However, 

mainly because of count ry-specific privacy regulations, the variable "nationaliti' has di fferent cat

egories before and after 2004. Specifically, before 2004 the variable "nationality" takes only four val

ucs: "NationaIsn (code O), nEU-15" (code 111): "Non EU-I5" (codc 91 1), and "Non-NationaIjNon

Native" (code 800) in case the dist inction EU-15jNon-EU-15 is not available. Alter 2004, the 

category "Non EU- I5" has been expandcd to distinguish bctwecn ~~Ncw mcmber states NMSIO" 

(code 2) and other countries 01' groups of countries we will refer to as "other categories" . Our 

goal is to create the following three nationality categories: "EU- I 5" , "Nlv:ISlO" and "Other" . ln 

order to do so wc have to rcdistribute individuais from t he "Non EU-I5" category bcfore 2004 into 

471nterpolation is performed for the U.K. in 2008, and Prance in 2003, 2004 ancl 2005. 8ackward projection is lIsed 
for Latvia in 2001 , 2002 and 2003, Czech Republi c in 2001 , Italy in 2001 , 2002, 2003, and 2004, Slovakia in 2001 and 
2002. 
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~'N1vrSlO" anel " Other", as well as redist ribute individuaIs frem the "Non-National j Non-Nat ive" 

category before 2004 into "EU- I5" , "N!\1S10" anel " Other" . We l1QW describe the proceclure to 

construct the nationality climension af our migration data.48 

ln arder to construct the nationality we need to dea} with the number af people \Vith nationali ty 

"Other" (different from EU- I5 anel NMS nationals) . Vve assume that the accession of NTvIS countries 

does not affect the flow af "other" nationals within the EU28. For every destination anel or igin 

country pair, anel for every year, we compute the number af "other" nationals for the period 2004 

onward. \ \Te then take t he sim pIe average-at the destination-origin level- oveI' t he period 2004-

2008 and we subtract it to the codes 800 and 911 before 20044 9 l n practice, we do the followi ng: 

1. For the 800 group, we do a preliminary step: we split the 800 group in EU-15 and non EU-15 

nationals using the average 2004-2008 shares of nonEU-15 within non-natives. ln practice, we 

do the followi ng: consider al1 800 observation- for a given destination-origin-year-week- wit h 

weight x: the number of successes, n , fi·om a Binomial with probability equal to the average 

share described above and number of experiments equal to x is the number of "nonEU-

15" associated to t he observation. T hen, x - n is t he number of EU-15 associated to the 

observation. ln other words, we assume that each person summarized by the observation has 

an equal and independent probability of bei ng "nonEU-15". Note that it is important to 

apply a Binomial to each observation because we want to preserve t he information regarding 

the reference week. \Ve wiIl use this information later on when we compute the emigration 

shares. 

2. Then, for every 911 and 800-turned-nonEU-15 observation, we apply a similar procedure to 

split between NMS8 and "other" nationals . ln practice, we do the followi ng: 

(a) We compute the average l1umber 01" "Other" post 2004 divided by the Bum of the weights 

of the 911 and 800-tumed-nonEU-15 observations. 

(b) V'le consider one of the 91101' 800-turned-nonEU-15 observations- for a given destination

origin-year-week- wit h weight x : the number of successes, n, from a Binomial wit h 

probability equal to the average share described in (a) and number of experiments equal 

to x is the number of "other" associated to the observation. T hen, x - n is the num

bel' of NMS8 nat ionals associated to t he observation. ln other words, we assume that 

each person summarized by the observation has an equal and independent probabi li ty 

of being "other". Note that , here as well, it is important to apply a Binomial to each 

observation because we want to preserve the infor mation regarding the reference week. 

\"-'e will use this information later on when we compute t he emigration shares. 

\Ve define 3 nat ionali t ies, "EU-15", "NIVrSl O" and "Other" based on table B. l. 

48 After 2004, the surveys for LaLvia report Lhe category N~"fS13 instead of distinguishing beLween N·~"fSlO and 
Ni\tfS3. \Vhen creating nationalities described below, we use NrvfS13 in place of NrvrslO for Latvia. 

4!J For destination-origin pairs that appear before 2004 but not after, we assign, for each destination , t he average 
share across ali origins. Note t hat in more t han 99 percent of the cases this happens when country of origin is missing. 
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T he Case of Poland The variable nationality for Poland is available 0111)' sincc 2004 and it only 

includes three codes: O "Nat ional / Native Df own Country", 5 ~~EU28" , and 8 "Europe outside 

EU28". ln order to separa te EU- I 5 Eram NMS IO nationals, we construct an alternative nationality 

variable for Poland applying t he origin-year-specific shares of EU- I5, NMSIO, and Other nationals 

computed for Hungary to the survey for Poland. vVe choose Hungary as a reference because, j ust 

like Poland and unlike other NMS countries, it applies reciprocaI measures to EU-I5 nationals. 

Poland lifted the reciprocai measures on January 1st, 2007, while Hungary simplified the reciprocai 

measures on January 1st , 2008. 

B .2.3 Education 

The EU-LFS contains information on the education leveI of the interviewed individuaIs. Each 

individual is assigned an education leveI according to the ln ternational Standard Classification of 

Education (ISCED 1997). We use the ISCED c1assification to split individuaIs into two education 

leveIs, defin ing as high skilled a li the individuaIs with at least tertiary education. \ \Te assign to the 

low skilled group the residual workers with education up to post secondary non- tertia ry ed ucation. 

When information on education is missing, we proceed as follows: if in a destination-origin-year

week we only observe individuaIs with either high skill (Iow skill ) or missing education, we assume 

all the individuaIs with missing education to be low (high) skilled. If in a destination-origin-year

week we observe individuaIs with high skill , low skill and missing education, we proportionally split 

the missings to high and low skill. Finally, if for a dest ination-origin-year-week we do not have any 

information on education, we proportionally assign education using the average al1nual shares of 

high and low skill migrants for tha t same destination-origin-year or dest ination-origin. 

B.2.4 Stocks a nd F lows 

Our goal is to construct a data set of migration ftows that is internally consistent . Let 's consider 

a given nat ionality-skill pair. For each country-year pair (i, t) we potent ially have two separate 

measures of the stock of individuaIs: the first measure comes di rectly from the EU-LFS (i, t) 

survey; the second measure can be constructed frem the set of EU-LFS {(i, t + l )d surveys for t he 

following year. For example, the Polish survey of 2006 provides a measure of the number of low-skill 

NI\lIS nationals living in Poland in 2006. However, another measure can be constructed using the 

surveys for ali countries in 2007- including the survey for Poland- reporting immigrants that were 

living in Poland the year before. Let 's define the first measure as SÓt/-- and the second measure as 

stl· If sôl > sr;/-- we can conjecture that the difference (SÓe/-' - fióe/-') captures migrants from 

Poland to the RovV. To the contrary, ir Sôe/-' < Sóe/-' we can replace sÓrl with SÓrl , and adj ust the 

migration ftows between t - 1 and t accordingly. The following algorithm captures this idea. 

1. Consider a given nat iol1ali ty, skill levei, time interval t E [O, ... , T ], and set of count ries i E 

{EU,]V AI S , R01V} where EU is the set of our 10 EU countries, ]V NIS is the set of our 7 

NMS countries, and RO\V is a residual set of countries (that must be commonly defined in 
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cach su rvey) . 

2. Let St be the stock of people in country i-year t according to country i survey in year t. Let 

Ft=- 1 t be the flow 01" migrants from i to j between t - 1 and l accord ing to country j survey 

in yearl. 

3. Consider t = T. 

(a) For each origin i in t = T - 1, it must be t he case that either 

i. S}_ l > L j F!}_l ,T (the stock is higher than the sum of the outfto\Vs) or 

ii. 8f"_1 < L j Fi!_l,T (the stock is lower than t he sum Df the outflows). 

(b) ln the first case, we assume that the difference between the stock and the fto\Vs represents 
.. t' f' . t RO"" F- i ROW - Si " F i; llllg l a 1O1l 10m 1, o , V\ , l.e . T - l ,1' - T - I - L-j T - I ,1" 

F!l_I,T = F!/_l ,T for alI j -I ROW, and 84'_1 = S}'_ l ' 

(c) r n lhe second case: 

Housekeeping: vVe also set 

i. Wc t rust the ftows and update the stock in T - I , i.e. we set 8]-,- 1 

[(L:; F;!_I ,T) - S;'_I]; 
ii. \Vc also update t he inftows, betwecn T - 2 and T - 1 to be consistcnt with thc ncw 

stock S~_l ' \Ve do so by increasing each in ft ow proportionally, i.e. Pj!-2 T-l 
Fj!_2,T_l + (F!J_2,T_d S?_I) (S?_1 - S~_ I)' Note that, sincc L i F!J_2:T_l 
S?_I' then LiP!J-2T-l = S?_I' Housekeeping: "Ve also set P!J- IT = FY_IT 
t· II' ~ ROW d' F- i110 W O " or a J.,... . , an 1'- 1,1' = . 

(d ) Housekeeping: we set S~ = S;' for all i # ROW. 

4. Consider 1l0W t = T - 1 alld loop back to point 3. 

After havillg performed the algorithm described above, we have the ftows of migrants from each 

pair of countries as well as the stock of people ill each country and year , but we do not have 

information on the stock of people in t he Ro\V.\Ve use information on population leveis and on 

the share of population between 15 and 64 years old from the \\lorld Bank \Vorld DeveJopment 

Indicators database to construct the stock oI people in the rest of world in 2002.50 "Ve further use 

the average year-nationality-skill share from our 17 countries (EU members plus N1vIS count ries) 

and apply them to the Ro\V population to split people in the relevant groups for our analysis. 

Some destination-origin-nationality-skill-year sequences of migrat ion ftows consists in sequences 

of zeros followed by positive values. \Vhile sequences of tiny values followed by larger flows do not 

represent an issue, sequences of zeros followed by positive values cannot be handled by the model. 

\;Ve perform the following proccdure to, essentially, rcplace zeros with smal! positive values. \Vc 

start Irom t he stock of individuaIs in 2002, which includes three zeros: high skill EU nationals in 

50 Total populatioll is baseJ Oll the de facto definitiOIl of populatioll , which COU llts all residellts regardless of legal 
s tatus or citizenship. The values used are midyear estimates. 
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Estonia anel Latvia, anel low skill EU nationals in Lithuania. \\Te compute the average ratio of low 

to high skill EU nationals across NMS countries anel apply the (inverse) ratio to t he stock of high 

(low) skill to turn the zeros into positive values. Then we consider the migration shares anel set 

them to be equal to the average migra tion share by year, nationality anel skill group across count ries 

ir the migration share is equal to zero. ln case the average migration share is missing, we compute 

the average across years. At the end of this procedure, we use the new migration shares anel the 

new stock for 2002 to recompute the stocks anel fto\Vs by skill , nationality, origin, destination anel 

year. At the errei af t he procedure described above, we have a set of ftows of workers by country of 

origin, destination, nationality and skill in each year and a consistent set of stocks. \\Te perform a 

num bel' or checks that confi rm that the share of population by destination, as weU as the change in 

the share of population between 2002 and 2007, again by destination, is not significant ly affected. 

B .2.5 Migration Data Checks 

ln this appendix, we provide some external validation for our constructed gross migration data. 

First, we compare the final migration data set wit h the raw data in terms of (i) the share of each 

country population relative to the aggregate popula tion, and (i i) t he ratio between low and high 

skill \Vorkers. ln terms of the share or each country population relative to the aggregate population 

we fi nd that the correlation between the raw and fi nal data is 0.998 in 2002, the first year in the 

sam pIe. The correla t ion between the 2002-2007 changes or the same shares is 0.542. ln terms of 

the ratio or low to high skill workers , the cross-count ry correlation between the raw and final data 

is 0.996, while the correlation betwecn thc 2002-2007 changes is 0.865. OvcralI , wc conclude t hat 

the data comparison in tcrms of population shares and skill ratio is quite satisfactory. 

Second , we compare t he migration data set with migra tion information coming from alternative 

data som'ces: Statistics Denmark and the UK Office for Nat ional Statistics. As mentioned above, 

it is not easy to find accessible and comparable migration data. The UK is of particular interest 

given the role it played in the 2004 EU enlargement, while Denrnark is particularly weU known 

for collecting precise statistical inrormation. -VVe find that the correlat ion between the immigration 

shares into Denmark, by year and country of origin, based on Statistics Denrnark inforrnat ion and 

based 011 our data is 0.79 for the 2003-2007 period. The correlatiol1 bet\Veel1 t he UI< Oflice for 

National Sta t ist ics aggregate inflow of migrants fram NMS and the inflow ba.')ed on our data is 0.93 

tor lhe 2003-2007 pefiod.51 

Finally, we use our migrat ion data set to investigate a number of specific migrat ion patterns 

51 Denmark: Statistics Denmark series on immigration by sex, age , citizenship, country of last residence and time 
are published in the StatBank , INDVAN time series. T hese data include persons \V ho took up residence in Denmark 
anel \Vho had resided abraacl before. Tlte data COlHe from the C PR, the central poPUlatiOll register. We select people 
between 15 and 64 years, aggregate t he data by year and COllntry of origin, and build immigrat ion shares by dividing 
by the corresponding Denmark population from the World Bank World Developme nt lnd icators database. UK: We 
use the UK Office for National Statistics "Revised Net Long-Ten n lnternational Migration" time series. These data 
include long-term lnigrants, i.e. those that change their usual country of residence. T he primary data source is the 
International Passanger Survey (lPS) , a cont.inuous voluntary su!'vey conducted at an principal ai!' aml seu fOutes 
and the channel tll nnel. Slovenia and Slovakia are included in the UK Office for National Sta t ist ics sample but not 
in our data, while Cyprus is included in our data but not in the UI< Office for National Statistics sample. 
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Figure B.L Tap migration destinations from Poland, share of NMS nationals by skill , 2002-2007 
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Note: These figures show the migration share Qut of Poland for low-skill anel high skill NivlS nationals for 
the top 3 rnigration destinations in 2002 or 2007, plns the aggregate share for ali other E U countri<..-'8 . 

that havc eithcr bcen documentcd in the litcraturc, ar that have been promincntly fcaturcd in 

the press anel are part af t he public awareness. vVe focus an three migration rontes: (i) fram 

Poland to Germany / UK , (ii) Portugal to France, and (iii) Italy to Germany / France/UK. The 2011 

German Census reports that about 2.7 million peopIe whose country af birth is Poland live in 

Germany.52 \Vhile Germany has been, for several reasons throughout history, the main European 

destination for Polish emigrants, Dustmann et aI. (2015) notes that ll \Vhereas Germany was the 

main destination in 1997, absorbing about 27 percent ofthe Polish emigrant population, the largest 

destination country in 2007 was the UK (with 31 percent of all emigrants)."53 Figure B.1 , using 

our data on migration Rows, clearly sho\Vs t he leapfrogging of Germany by the UK in terms of main 

European destination for emigration, both for low-skilled and high-skilled NMS nationals. J ust like 

for Poland, a large fraction of the Portuguese popuIation lives abroad, and France has traditionally 

been the main European destination for Portuguese migrants.54 The 2011 French Census reports 

that about 6 pel'cent of the Portuguese population lives in France. Aftel' France, the othel' top 

four countl'ies in terms of Portuguese-born peopIe in 2011 are Spain, Luxembourg, Germany, and 

Belgium. Our data set on gross flo\Vs or migl'ants for the 2002-2007 period confirms this ranking. 

The third case we consider features another country which has experienced throughout history large 

outflows of population: ltaly. According to the 201 1 ltalian Census, the top four countries in terms 

or stock of Italian-born population are France, Germany, Switzerland , and the Uni ted Kingdom. 

Once again, with the cxclusion of Switzerland our data is entirely consistent with t he information 

52T he 2011 Population and Housing Census marks a milestone in census exercises in Europe. For the first t ime, 
European legislation defined in detai! a set of harmonized high-quality data from the population and housing censuses 
conducted in the EU ivlernber States. 

53The figures mcntioned in Dustmunn et aI. (2015)'s quote come from t he Polish Labour Force Survey, a rotating 
quarterly panei conducted in Poland by the Polish Central Statistical Offi ce. The survey registers the country of 
present residence for individuais who are parL of the household but who have been residing abroad for more than 3 
months. 

54The New York Times article "Pictures Tell the Story of Portuguese in France" captures the importa nce of the 
Portuguese presence in F):ance in the 1960s. 
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Table B.2: Imports a nd exports shares, EU-15 and NMS, 2002 and 2007 

Imports shares 

N M S importing frvm: EU-JS importing frvm: 

Other N1'lS EU-15 RoW Nl\tIS Other EU-15 RoW 

2002 5.7 52.6 41.7 3.9 46.9 49.2 
2007 9.1 48.0 43.0 5.2 42 .3 52.5 

Change +3.4 -4 .6 + 1.3 + 1.3 -4 .6 + 3.3 

Exports shares 

NMS expor-ting to: EU-JS exporting to: 

Other N1'lS EU-15 RoW Nl\tIS Other EU-15 RoW 

2002 6.2 54.6 39.2 3.8 43.8 52.4 
2007 9.3 50.1 40.6 4.9 40.8 54.3 

Change +3.1 -4 .5 + 1.4 + 1.1 -3.0 + 1.9 
Notes: This table sho\Vs the weighted average imports and exports shares for NIvIS 

and EU-I5 countries. Averages have been constructed Ilsing the \VTO and TRAINS 

tariff data, as described in Sectiou 4 anel Appendix 8.3.1 , using the sarne set or tell 

EU-I5 countries and seven NMS countries as in OUI' data set on gross migration 

Aows. Thc remaining count,rics are aggrcgated into the Rcst or the \-Vorlel (RoW) . 

coming frcm the census. 

B.3 Bilateral Trade 

The bilateral t rade flo\Vs between each state in t he sample are computed using information 1'rom 

the WIOD database (Timmer et a!. (2015a)). We keep the set of eountries consistent with the 

migration data and wc pool alI the remaining countries in the rest 01' t he world. VaIues are in US 

dollars at current prices. 

Table B.2 shows the share of NMS, EU-15, and Rest of the World, into either NMS or EU-15 

imports 01' exports. The tabIe points to three patterns. First, the Iarger trade integration among 

NlvfS countries, whose average weight into imports 01' exports increases by 60 anel 50 percent, 

respectiveIy within 5 years. Second, the Iarger weight 01' N!\1S in EU-I5 's trade, which increases by 

about 30 percent, within 5 years. Third, both EU-I5 and NMS count ries tcnel to trade more with 

the Rest of the World, and Iess with EU- I5 countries t hemseIves. AlI patterns are consistent with 

t he reductions in tariffs , between EU-I5 and NMS, among NMS countries, and between EU and 

the Rest of t he World diseussed in Section 2.2. 
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Figure B.2: Tariffs data 

(a) Simple average (b) Weighted average 

T,ains V$ WTO + Trains adjusted - Sim pie ave ,age Trains V$ WTO + Trains adjU$ted· we<ghted average 
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B.3.1 Ta riffs 

T he bilateral tariff data are constructed using the informat ion in the vVITS databasc. Wc use 

effectively applied rates and we combine inform at ion from two different datasets, t he TRAINS 

data set and the WTO data set ; the two datasets are compatible because T RA INS combines 

informat ion fram different som"ces, among which vVTO data. We start from the TRAINS data set , 

which is the most complete af the two and wc proceed as follows to make t he series complete: 

1. Use avcrage EU-25 tariff applicd to NMS8 to replace missing tariff whcn t hc destinat ion 

country of the exported good is a EU-15 country a nd the origin belongs to the NMS8 group. 

2. Use average EU27 tariff a pplied to NMS2 to replace missing tariff when the destination 

country of the exported good is a EU-15 country and t he origin country belongs to t he NMS2 

group. 

3. If the two cri teria above do not fi ll the missing cells: 

(a) Use \~TTO values to impute Trains values if WTO is not missing 

(b) Missing values for 2003 are replaced with values from 2002. This could happen because 

some N:tvIS lowered their tarifI' before the formal access to the European Union . \ \Te 

do not replace t he missing values with zeros, but we impute the nOI1-zero value of the 

previous year. 

(c) If we have missings in Qrre year , we interpolate using the values of t he year before. T his 

is the case for Lit huania in 2000. 

(d) Ir ali the values for a country are missing, we construct an average tariff af similar 

countries and impute t hat value. T his is the case for Latvia for which we do not observe 

tariffs when exporters goods abroad; we t hus use the average tariffs applied to the exports 

or Lithuania and Estonia. 
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vVe follow the same procedure using simple tariffs anel weighted tariffs- where weights are given by 

t he amount of exports- and we obtain two complete sets of tariffs for each country in QUI' sam pIe 

oveI' time. 

Figure B.2 reports the comparison among the simple and weighted average T RAIN tariff, the 

\VTO tariff, anel the tariff we construct using the rnethodology described above. 

B.4 R eal Wages Share of Labor Compensation in Value Added 

\-\Te compute t he share of labor compensation in value added a t the nationallevel using information 

Erom the súcio economic accounts in the \VTOD clatabase. To construct t he series of real wages we 

use the information on the price leveIs af the countries in QUI' sample fram t he Penn vVorld Tables. 

Wc use the variablc "P ricc leveI of CCON, equal to t he PPP (rat io of nominal CON to CCON) 

divided by the nominal exchange rate (National currency per USD)" which in other \Vords is j ust 

thc rat io of expenditurc at local prices to that at reference prices measured in t he curreney of the 

base country- in our case the USo 

Because the PPP is in units of the cuneney of country j per unit of the curreney of the base 

country, it is common to divide it by the nominal exchange rate to obtain what is called t he "price 

leveI" of count ry j (see Feenstra et a I. (2015» . Moreover, wc the WIOD database provides also 

information on the employment levei 01" each country oveI' time, which constitutes the denominator 

of the formula for real wages. 

B.5 P ortuguese Matched Employer-E m ployee Data 

Employer-employee data come from Quadros de Pessoal, a longitudinal data set matching virtually 

a li firms and workers based in Portugal. 55 Reported data cover the firm itseIf, as well as each of 

its workers. Each firm and each \Vorker entering t he database are assigned a unique, time- invariant 

identify ing numbeI' which can be used to folIow firms and workeI's oveI' t ime. 

Currently, the data set collects data on about 350,000 firms anel 3 million employees. Bach year, 

eveI'y firm with wage eaI'neI'S is legally obliged to filI in a standaI'dized questionnaiI'e. RepoI'ted 

data caveI' the firm itself, each of its plants, and each of its workers. The worker-level data caveI' 

infoI'mation on all peI'sonnel working for the I'eporting fiI'ms in a reference week. T hey include 

informat ion on gender , age) occupation , schooling, hiring date, earni ngs) hours worked (normal 

and oveI'time) 1 etc. The information on earnings includes the base wage (gross pay for normal 

hours of work), sen iority- indexed components of pay, other regularly paid components, overtime 

55 p ublic administration and non-market services are excl uded. Quadros de Pessoal has been used by, among others , 
\cite{CabraI03} to study the evolution of the firm size distriblltion; by \ cite{BlanchardOl } to compare the V.s . and 
Portuguese labor market s in tenns of Ilnemployment duration and \vorker ftows; by \ cite{ Cardoso05} to study the 
determinants of both t he contractual wage and t he wage cushion (difference between contractual and actual wages); 
by \ cite{Carneiro12} who, in a related study, analyze how wages of newly hired \\'orkers and of exist ing employees 
react different ly to Lhe business cycle; by \citerMartins09c} to study the effecL of employment protect ion on worker 
flows anel firm performance. See t hese papers also for a description of the peculiar fea t ures of the Portuguese labor 
market . 
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Figure C.I: Log odds of migrat ing to t he U.K. vs. staying in a N:rvfS country for NrvfS nat ionals, 
treatment and control fio\Vs , 2002-2007 

NMS nationals --10 

-35 , , , 
2002 2003 2004 2005 2006 2007 

Year af emigration 

-- Treatment: NMsa to UK - - - Control: NMsa to EUS, and EU5 to UK 

Note: Treatment flo\Vs in solid red, control flows in dashed blue. The pink vertical dashed line marks the 
beginning of the treatrnent period . 

work, and irregularly paid components.56 lt does Ilot include employer 's contributions to social 

security. 

T he administrat ive nature Df t he data and their public avai lability at the \Vorkplace-as required 

by the law- imply a high degree of coverage and reliability. The public availability requirement 

facilitates the work oi" the services Df the Ministry of Employment that monitor the compliance of 

firms with the law (e_g., illegal \Vork)_ 

C Change in Migration Costs: Placebo Plots and Residual Cases 

l n Section 4.3, we described the methodology used to identify changes in migration costs for t he 

main events in our sample period: the United l<ingdom opening to NtvlS countries in 2004 , followed 

by Greece, Italy, Spain, and Portugal in 2006, and NMS countries opening their respective labor 

markets to each other and (mostly) to EU-15 countries in 2004. \\Te also ran a number of placebo 

experiments to support our identification strategy. ln this appendix we provide additional support 

for the idcntification strategy by showing, in sub-appendix C. I , a series of plots t hat allow to 

evaluate t he common t rend assumption. Sub-appendix C.2 reports similar plots for t he placebo 

experiments. 

56 lt is \vell known that employer-reported wage information is subjeet to less measurement error than worker
reported data. Furthermore, Lhe Quadros de Pessoal registry is routinely used by 1,he inspeetors of l,he MinisLry of 
Employment to monitor whether the firm wage poliey eomplies with the law. 
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Figure C.2: Log odds of migrating to Grccce/ ltaly /Spain j Portugal vs. staying in a N:rvlS country 
for NrvJS nat ionals, treatmcnt and control ftows, 2002-2007 
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C .I Common Trend Assumpt ion 

Figure C. l shows the evolution oveI' time of the (log) oelels of migrating vs . staying (equation 10) 

for the treated and control groups of NMS nationals. The treated group is l'epl'esented by the NMS 

to U.I{. fiow of NIVIS nationals , wi th the treatment period being alter 2003. The control group is 

represented by the NlvIS to EU-5 and EU-5 to U.K. fio\Vs of Nl'vIS nationals. T he figure elearly 

conveys two messages: First the oelels for both the t reateel anel controI groups were increasing 

before the 2004 enIargement; second, when comparing the pre-treatment anel treatment perioels, 

the change in the oelels of rnigrating is elearly positive for the t reated group anel elose to zero for 

the controI group. T hese patterns are consistent with a substantial reeluction in rn igration costs 

from Nl'vIS lo lhe Uniled Kingdom. 

Turning to the southern European destinations, Figure C.2 reports the evoIution of the (Iog) 

odds for Gl'eece, Italy, Spain, and P ortugal- with the treatment period being aftel' 2005. Overall, 
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Figure C.3: Log odds of migrat ing vs. staying for EU nationals (P lacebo), from NIvlS countries to 
Greecc/ltaly / Spain/ Portugal, t reatment and control , 2002-2007 
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bcginning of the treatment period. 

t he comparison between the log odds of the t reatment and the control groups before the policy 

changes confirms that the controI groups represent a good measure of counterfactuaI Iog odds in 

the absence of a policy change. Except for the case of Greece, the odds of migrating vs. staying de

creases, 1'1'0111 t he pre-t reatment to the treatment period, both for the controI and the t reated groups 

bui significantly less for ihe lalter, pointing to a positive contributioIl associated to a reduction in 

migration costs. 

C. 2 Placebo Experime nt 

As ShOWIl in Section 2.1 , a placebo experiment confirms the prior that EU nationals did Ilot expe

rience any significant change in the cost of migrating back to Europe from NMS countries. Figure 

C.3 reports the evoIut ioll 01" t he (log) odds for the treated and cont roI groups. 
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D International Migration Elasticity 

ln this appendix wc describe in detai! the estimation mcthod used to find the international migration 

elasticity in Sectien 4.4. 'rVe estimate the internat ional migration elast icity, l /v, by adapting the 

method presented in Artuç and McLaren (2015) to our theory and data. The method has two 

stages: first the Poisson regression stage where wc estimate value difrerences and the migration 

cost function, normalized by 1/, for every time período Second , the Bellman equation stage, where 

wc insert the estimated value differences into a Bellman equation anel construct a linear regression 

to retricvc the international migration elasticity, l / v .57 

The estimation method relies 011 the following two equilibrium conditions from t he moelel : the 

migration share equation 

anel the Bellman equation 

11,:, = log (Ct,, ) + vlog [Lt~l [exp (!3V'~' " - mi~, )]' /vl 
= log (w1,s/ Pl) + f3Et ~~l ,s + rlL, 

where 

is the consumption aggregator, and 

is the option value of migration. 

wi 
Ct _ t,s 

t,s- ---p} 
t 

(17) 

(18) 

First stage: Poisson regression The first stage is a fixed-effect estimation- based 011 the 

migration share equation ancl bilateral gross migration ftows clata- to estimate value clifferences 

and the migration cost function normalized by v . 

The estimating equation can be derived as follows. ln the migration share equation (17) , 

multiply both numerator and denominator on the right hand si de by [exp (-/3V,'n .,)]' /v, 

Then multiply both sides by the mass of agents Li Sl 

57 Sincc wc cstimatc t hc clast icity using only Aows of EU nat ionals wi t hin EU-15 wc drop Lhe n subscri p t. 
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anel rewrite as 

L i ij _ ( f3 v. j f3 v.i I ij 1 Li IAi ) 
..I t sM/ s - exp - t+1 s - - t+1 s - -mt s + og ..I ( S - -Ht s , " v ' v ' v ' , v ' 

(19) 

\iVe interpret the equation above as Poisson pseudo-maximum likelihood. The first stage regres

sion is t hen 

Z ij _ (' ) i I i.j ) ij 
ts - exp /l t s + a ts - -17~t s + Et s ' , " v " 

(20) 

whcrc Z;;8 = LLs J-L;~8 asymptotically is thc mass of agcnts with skill s moving from i to j in t , À{ s 

is a destination-skill-time fixed effect , ats is an origin-skill-time fixed effect. 

The estimation af (20) can be done pooling the observations associated to ali years anel skills 

in the data. Since wc estimate t he migration elasticity using anIy flo\Vs of EU nationals within 

EU-I5 wc assume that bilateral migrat ion costs do 110t vary over t ime anel skills, that is m!js = m ij 

for all {t , s} pairs. Note, howevcr, that thc cost of migrating out of country i , and into count ry j, 

is still potentially skill-dependent bccause of ats ' and À{s , rcspectively. Finally, ê~~s is a random 

disturbance of relativc migration costs. 

The ÀL and a1,s tenns are not separatcly identified, so without loss of generality we set Àl,s = O 

(or equivalently choose cell Ài.s as the omitted category for t he fixed effects). Similarly, not all m ij 

are separately identified, so without 10ss of generality we set all m i, l and m lj to zero. Overall, this 

is equivalent to defining the dest ination-skill-time fixed effects as 

) _ f3 ( ) 1) 1 1) 
Àts - - Et~+lS - Et~+l S - -m , 

, v ' ' v 
(21) 

and the origin-skill-time fixed effects as 

i _ f3 (EV.i EV.I) +1 Li IAi I i, 1 a t s - - - t t+l s - t t+l s og t s - -Ht s - -rn . , v ' , , v ' v 

Note that t he migration option value for an agent with skill s living in country i in year t can 

be written as 
.!.!i = _ Ài _ a i + 10gL i _.!. (mi,! _ m I i ). 
v t,s t,s t,s t,s V (22) 

Analogously to Silva and Tcnrcyro (2006), wc use Poisson Pseudo Maximum Likelihood (PP1VIL) 

to estimate equation (20). This implies that , jf we write t he est imating equation (20) in the form 

Wt~~ = exp (x!~slt,s ) + ê~:s' where x!~s is a vector of dummy variables and I t,s is the vector of 

parameters to be estimated , then we choose the parameters to solve the first-order condition 

L L [W,';', - exp (x;:, 'Yt" ) 1 x;:, = o, 
t ii 
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Second st a ge: B ellman equa tion ln stage 1 we have est imated the destination-skill-t ime and 

origin-skill-time fixed effects ÀL and 01,8' The second stage rewrites the Bellman equation (18) as 

an estimating equation using the estimated values from the first stage. 

Using (18) , we can wri te 

!3 E >Ti !3 [I (,,:+,,") !3E >Ti A i 1 - t Yt+ l s= - og ~ + l Vt+2 s+ H t+ l s 
v ' v t + l " 

Using (22) to substitu te out t he continuation value 0 1+1,8 ' and using the expression for the 

destination-skill-t ime fixed effects (21 ), we get 

>.i + fi E v:1 + l mI ,i = fi log (wt+l. B
) 

t,s LI t t+1,8 LI LI P!+ l 

+fi' E >T I !3 i + !3 1 Li fi ( i, 1 I,i ) v t Vt+2 ,s - a t+1,8 og t+L~ -; m - rn . 

(23) 

Defi ne 

(24) 

and 
!3

2

E ,,] !3 E '" çt s = - 't Vt+2 ~ - - .. t Vt+ l " , v ~ ,<.> V ," 

and rewri te (23) as 

, , !3 (wi+1,) , 
1>;,8 = çt,s + ",t + -log -pi' + €~,8' 

V l + l 
(25) 

where cPL is t he dependent variable constructed from Stage 1 est imates using (24), çt ,s is a t ime

skill dummy, ,,;i = - (f3 /v) (mU - mLi) is a country fixed effect, and fÍ,s is the regression residual. 

The remaining right hand-side variablcs are all taken from the data: log (WI+l,S/Pti+l) is t he (log) 

real wage; log (L~+ I ) is t he lead of the (log) population in country i . \'Ve est imate (25) as an 

IV regression: using two-period lagged values of real wages as instruments similar to Artuç et aI. 

(2010), and clustering standard errors at t he country leveI. 

We build wages, for each count ry i and year t E [2002 - 2009] , as the ratio or the economy-wide 

"Labour compensation" (in millions or national currency) and ~~Number of persons engaged" (in 

thousands) from the WIOD Socio-Economic Accounts (SEA) data set (Timmer et aL (2015b» . 

Then, we use the purchasing-power-parity adj usted real exchange rate fram version 9.0 of the Penn 

\~orld Tables to compare wages acrass countries and time (Feenstra et aI. (2015» . To compute 

wages by skill leveI we resort once again to the \~10D Socio-Economic Accounts: The high-skilled 

wage is computed by applying the high-skilled share of labor compensation and t he high-skilled 

share of total hours; we convert hours into persons by assuming that t he number of hours per 

person does not vary with skills. 

Table (D,l ) reports the second stage IV estimates for l / v for !3 = 0.97 for the baseline case 

and for the extension with public good described below . The estimates for alternative values of 

f3 = {0.90, 0.95} are the same up to the second decimal digit o 
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Table D.I: lnternational Migration Elast icity, Second Stage Estimates 

Baseline With public good 

l/v 
0.44·" 0.53*" 

(0. 13) (0.1 4) 

Obs. 100 100 
Notes: Standard errors clusteroo at the 

country-level iII pa rent heses. ++ . p< O,Ol 

D.I Estimation with P u blic Goods 

ln section 5.2.1 of the main text we extended Qur model to account for additional congestion effects 

coming from t he provision af public goods. lt turns out that this extension only slightly modifies the 

methodology for the estima tion 01' t he internat ional migrat ion elasticity out lined above. The fi rst 

stage, based on the migration share equatioll , is unchanged. T he second stage relies on a modified 

Bellman equat ion that includes t he per capita provision of public goods (G i. l Li+l) ' weighted by 

the fraction of public goods in total consumption (ai ), as well as wages net of labor income taxes, 

f3 i _ f3 { a i log(Gi/Li+l) +(1 -. ai)log [( l - T[+ I) w~;"l } 
-Et Vi.+ 1 8 - - t+ l . 
v ' v f3 E v.' ~i + t t+2,8 + ~lt+l ,s 

Following the sarne steps outlined above for the case without public good, it is easy to obtain the 

est imating equation 

(26) 

\Vhere t he country fixed effect is no\V defined as " i = (f3/ v)ai logG i - (f3 /v) (mi,l _ m "i) . ln 

terms of data, we necd to compute t hc fraction of public goods in total consurnption ai, which wc 

construct using the WIOD \Vorld Input-Output Database, and we need information on labor income 

taxes. ln order to compute net real wages we resort to the OECD Tax Database, which provides 

data on combined central and sub-central government income tax plus employee social securi ty 

contribution, as a percentage of gross wage earnings, for people whosc incomc is 100 percent of 

the average \Vage (OECD (2016)) . ln the OECD Tax Database t he average \Vage is defined as the 

average annual gross wage earnings of adult, full-time, manual and non-manual workers. Data are 

available for each year for 14 countries in our sample, all except Lithuania, Latvia and Cyprus. For 

these three countries we compute the tax rate as the average 01' the tax rate for ali the other NMS 

countries, by year. 
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E Elasticity of Substitution Between Low and High Skilled Work-

ers 

ln Sectian 4.5 wc provided a11 estimate af the elasticity of substi tution between low and high skilled 

\Vorkers . To construct the data, wc consider all industries in the economy except for agriculture 

and fishing, in ternational organizations, and government and justice. \Ve cansider alI single-job 

\Vorkers betwecn 18 and 65 years old, working no more than 480 hours per month, earning at least 

the minimum wagc, excluding apprentices and workers for which no information on education is 

available. vVe trim the top and bottom 1 percent of workers according to the distribution 01' haurly 

wages in each year. vVe end up with 25.7 millions observations that wc aggregate into ski ll-year 

groups to construct hours. To construct the average wage in each ceU we use a more selective 

sam pIe that includes only employees with a permanent contract, working at least 35 hours per 

week. The average weekly wage in a skill-year cell is constructed by using only the base wage, and 

then taking the weighted average over workers where the weights are the regular hours worked by 

the individual. \'Vages are deftated to 2005 using Statistics Portugal monthly consumeI' price index 

by special aggregates that we convert to annual. ln order to classify workers as "displaced" we 

part ly follow Carneiro and Portugal (2006) and define a firm as shutting down alter year t when 

the firm is observed in the Quadros de Pessoal data in year t but is not observed in the dataset 

in any of the three subsequent years. If a firm is last active in t we record the total regular hours 

worked by its low- anel high-skilleel workers in t anel use these hours to construct the instrument 

for t + 1. 58 

Table E.I reports the estimates, which are ali significant at I percent. Employing the IV 

methodology and data outlined above, wc obtain an elasticity of 4, which is the number wc use in 

our quantitative analysis. Our estimate is slightly above those commonly founel for the U .S. (Katz 

and Murphy (1992); Johnson (1997); Krusell et a!. (2000); Ottaviano and Peri (2012); Ciccone and 

Peri (2005)) which range between 1.5 and 2.5 , but below the elasticity of substitution of 5 between 

low- anel meelium-skilleel workers found for Germany (Dustmann et a!. (2009» . Sinee the set of 

European countries we consieler in the quantitative analysis is pretty diverse in terms of labor 

market institutions anel workforce characteristics we consieler our benchmark estimate of 4 as a 

good compromise. 

The est imate of the elasticity of substitution turns out to be pretty robust to alternative different 

specifications, methodologies, anel leveIs of data aggregation. Table E. I reports an alternative set 

of estimates using OLS with linear or spline (with break in 1993) trends, at the industry-region and 

country-Ievel. Tt also reports a set of estimates based on an alternative way to construct t he data 

series for hours and wages based on Autor et aI. (2008) . ln this case we construct a fix-weighted ratio 

of high-skill to low-skill wages for a composition-constant set of sex-education-experience groups. 

To do that , we regress monthly deftated wages, for each sex and year, on five education categories 

58 We construct the lead because the information reported ill Quadms de Pessoal is collected in October of every 
year from 1994 on (before t hat it Wa8 collected in March). 
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Tablc E.I: Elasticity of substitution bctwccn low- and high-skill workcrs, Portugucsc matched 
employer-cmployee data 

lnd ustry-region-level Count ry-level 
Country-level 

(composit ion-adj ustcd) 

Elasticity R' Ob, . Elasticity R2 Obs. Elasticity R' Obs. 
IV 4.0 0.84 180 

Linear trend 5.2 0.94 210 4.2 0.97 14 3.6 0.97 14 

Splinc 3.7 0.92 210 3.1 0.98 14 3.0 0.99 14 

Note: AlI estimates are significant at 1 percent. Ali industry-region-level estimates include industry-region 
fixed effects. Industry-region-level OLS estimates include industry-region-specific trends. 

(3 years or less, between 4 and 6 years, between 7 and 9 years, between 10 and 12 years, and 13 

years and above), a quartic in experience (defined as age minus 6 minus the number of education 

years), and alI the interactions between the education dummies and the quartic in experience. The 

predicted wages for each sex-education-experience-year group are then aggregated at the skilI-year 

levei with a constant set of weights based on the aggregate hours shares of each group. The series 

for hours is constructed by aggregating at t he skilI-year leveI the series for total regular hours 

worked by sex , five education groups and experience. The aggregation employs a series of weights 

to tum hours into efficiency units. '\Teights are constructed by nonnalizing t he predicted wages 

described above by the top wage across cells. Estimates for t he elasticity of substitution, using 

different types of trends tum out to be slightly smaller , but overall pretty similar to ali t he others. 

F Equilibrium Conditions ofthe Temporary Equilibrium in Changes 

Tn t his appendix, wc describe t he equilibrium conditions of the production structure in relative time 

differences. As in the main text, let Yt+l =: Yt+dYt denote the relative time change of a variable 

and by fjt+l =: Y~+l/Yt+ l the relative time difference of the variable under a sequence of policies 

{Yn~o relative to t he sequence of policies {Yd~o' Also, let's define ws,t = Ws ,t (rSyi I ( l _,i ) . 

The cost of t he bundle 01' inputs and the price index in relative time differcnces are 
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while the bilateral expenditure shares in relative t ime differences are 

( 
.. . )-0 - I) -J 

_ij = Kt X t A-j 
7r tA. t · p ' , 

The share of skilled labor in the counterfactual equilibrium is given by 

Total expenditure in the counterfactual equilibrium is given by 

with ~ = __ -,-I-"';)T. - and X~ = Lt~1 (w;:,t) (~) l-"'f TÍ_ 1Hi , 
El\':'-!~ '-/o,t 

) - ( I + T
r 
') 

Finally, the labor market condition of skilled labor market 




