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Abstract

The paper investigates the welfare consequences of liberalizing migration and trade between the OECD
countries. The key findings are that the aggregate welfare gains from zeroing the trade barriers in OECD
are moderate (+1.5% in real GDP), whereas the impact of reducing the barriers for migration in OECD
is substantially more pronounced (42.0% in real GDP). Removing trade barriers is beneficial for ev-
ery country in our sample (especially for the less integrated economies), whereas eliminating migration
barriers provides positive outcomes for only a few destinations and increases the between and within-
country inequality. Consequently, liberalizations of trade and migration have similar implications for
aggregate welfare, but very different distributive effects across the OECD countries. Furthermore, we
consider bilateral liberalization scenarios between the EU and the US as well as between the EU and
Turkey, which are of major importance in the current political debates. As a by-product of our numer-
ical experiments, we examine the relations between trade and migration, concluding that their sign and
magnitude extensively depend on the type of shock imposed in a general equilibrium system.
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1 Introduction

The members of the OECD constitute one of the world’s most integrated economic systems. In spite of
this fact, reducing the legal barriers for goods and people’s mobility, at regional and global level, is a cur-
rently discussed issue at political and economic forumsE] Both decision-makers and scientists intensively
debate about the possibility of implementing policies that would further integrate the OECD economic
area in terms of labor movement and international trade. Their consequences may bring new incentives
for an even more accelerated development, for the highly productive OECD economies, as well as for
the catching-up states. In fact, the resolutions about further liberalization of global flows of goods and
people are decisive in terms of stimulating the performance of the world economy, redistributing the wel-
fare among and within the states and improving the well-being of people in the next decades. This paper
provides some quantitative arguments for this debate. What we investigate are the welfare consequences
of a hypothetical full economic integration among the OECD countries, in terms of removing the formal
visa barriers for international migration, and tariff and non-tariff restrictions for international trade.

Up to recently, many political and economic actions have already been undertaken to facilitate the
international flows of goods and people. As early as in 1960, the European Free Trade Agreement was
established by the Western-European countries. This path-breaking treaty encouraged other authorities
to develop local trade agreements and to deepen the regional integration of economies. On the contrary,
multi-country free migration agreements are rather rare (apart from the EU states or the bilateral Australia
- New Zealand treaty), showing that liberalization of migration is not a commonly preferred policy.
Nowadays, during the ongoing discussions about liberalizing trade, capital flows (and possibly in the
future: migration) between the European Union and the United States, the issue of gains from abandoning
the formal trade (and migration) barriers is being re-investigatedE] However, its academic context is now
dominated by the political, social and business dimensions, through which the main impact of such an

agreement would take place.

'The multilateral debate takes place not only through the international organizations such as IMF, World Bank or
OECD, but also on the journal pages, blogs and forums of the influential and globally recognized newspapers, see for ex-
ample: www.economist.com/topics/free-trade, www.economist.com/topics/immigration, www.ft.com/intl/markets/trading-room,

www.ft.com/intl/topics/themes/EU_immigration or topics.wsj.com/subject/l/international-trade/3014.
The currently negotiated deal between EU and US is referred to as TTIP (Transatlantic Trade and Investment Partnership),

for further details see: hitp : //ec.europa.eu/trade/policy/in — focus/ttip/.



Plenty of theoretical and empirical studies quantify the macroeconomic consequences of liberalizing
trade in the global context. The crude estimates, using gravity regressions and both partial and general
equilibrium analyzes, range from practically no positive effects to benefits of a magnitude of several
percent points (Anderson et al., 2006 /Anderson and Yotovl, [2011}; [Anderson et al., 2000; Bouét, 2008
Francois et al., [2005; [Lai and Trefler, 2004). More importantly, some recent findings suggest that a
reduction in trade barriers may have a cross-country inequality-decreasing impact, though the within-
country inequality would stay unaffected (see Bouét, 2008). The consensus is reached in the literature
that bilateral trade tariffs constitute a small fraction of contemporary trade barriers. The majority of these
restrictions is ascribed to the non-tariff ones[]

The literature on the consequences of liberalizing migration is far more scarce. There are some
extremely optimistic estimates of gains (at the world level) from global reduction in barriers to labor
mobility, which range from over 40% to even 150% in terms of welfare (Clemens, 201 1; [Hamilton and
Whalley, [1984; |[Ireguil 2003} [Klein and Ventural, 2007, 2009; Moses and Letnes| [2004). However, the
recent evidence by [Docquier et al.| (2014) gives rise to a conjecture that these huge benefits are only
illusory, because accounting for bilateral, private (non-visa) migration costs diminishes the overall gains
to 7%—17.5% at most. In their novel approach, liberalization of migration means reducing the formal
(visa) barriers for labor mobility.

This paper differs from the previous ones in several aspects. Firstly, a unified theoretical framework
is provided. It allows to analyze various liberalization policies concerning both international trade and
cross-country migration. The quantitative experiments concentrate on the welfare impact of liberalization
for the developed countries which are the member states of the OECD, though the Rest of the World is
modeled as a separate, aggregated economic area. Secondly, apart from that, some recent, politically hot
questions about the consequences of bilateral liberalizations between the EU and the US as well as the
EU and Turkey are addressed. Finally, we take advantage of the possibility to model trade and migration
simultaneously, to investigate the relations between flows of goods and flows of people in a general
equilibrium system. This exercise is done by imposing exogenous shocks on trade/migration costs. The
results show that substitutability and complementarity between the two phenomena are dependent on the

type of shock one introduces. These findings contribute to the literature on the links between trade and

3The quantification of both tariff and non-tariff barriers for international trade is done, among others, by |Anderson and

Neary| (2003) |Anderson and Neary|(2005) ortL.oo1 Kee et al.| (2009).



migration, in a sense that they fill an important research gap. On the one hand, they provide a rationale
for the mechanisms stressed by the classical economic theory which states that trade and migration are
substitutes. On the other hand, our model suggests that the empirically strong complementaries between
trade and migration may be explained by the market size effects of international labor movements.

In order to quantify the welfare implications of liberalizing both migration and trade between the
OECD countries, a multi-country, general equilibrium model is proposed. We assume endogenous mi-
gration and trade flows between 34 OECD countries and the Rest of the World, heterogeneous labor
(low/high-skilled and domestic/foreign workers) and homogeneous firms within a country. In the simula-
tions, the wages, prices, trade and migration flows and the masses of varieties of goods are endogenizedﬂ

To calibrate the model we use the bilateral data on trade and gravity variables provided by CEPII.
The data on bilateral stocks of migrants (both low and high-skilled, in year 2000) are taken from |Artuc
et al.[(2014)). The main macroeconomic variables originate from the World Development Indicators by
The World Bank. Bilateral migration and trade costs are identified numerically. Skill-specific migration
costs are calculated as a residual of a standard expression derived from the random utility model. They
are fitted to match perfectly the bilateral migration data taking the real wages computed in the model as
given. The matrix of bilateral trade costs is computed by solving the set of structural gravity equations
from the equilibrium conditions of the model. These costs are then identified numerically, in such a way
that the endogenous trade flows match the actual data. Finally, the legal parts of these two types of costs
are estimated using fixed effects OLS regressions. The skill-specific and country-pair-specific migra-
tion costs are dependent on the legal restrictions for temporary and permanent labor mobility (i.e. visa
requirements). Standard gravity variables such as bilateral distances, populations or common borders
and languages are also taken into consideration. Simultaneously, the overall trade cost is assumed to be
explained by the equivalents for tariff and non-tariff barriers, bilateral distances, including other standard
gravity controls.

The main goal of the paper is the quantitative assessment of a hypothetical full liberalization of
migration and trade between the OECD countries. Elimination of visas between all these economies
brings substantial positive welfare consequences only for a few statesE] On the contrary, liberalizing

trade is positive for all the OECD members. However, on the aggregate, migration liberalization has

“The model builds on|di Giovanni et al.[(2014) and Aubry and Burzynski| (2013).
The welfare gains above 1% are obtained for: New Zealand, Australia, Switzerland, Israel, Canada, and the US.



stronger effects than an intra-OECD free trade agreement. In all of the analyzed scenarios, the total gains
from liberalizing migration are higher than in the case of trade integration. Assuming the benchmark
parametrization, the former scenario brings an aggregate gain of 2.01% in terms of OECD’s real GDP,
whereas the latter increases real GDP by 1.51%. Overall welfare effects (calculated as changes in real
wages) are then disaggregated among four types of workers. Apart from the economic consequences,
the liberalization scenarios cause demographic changes in all the countries. As the mobility of workers
increases, which is particularly visible when dropping migration barriers, people choose their preferred
locations. Consequently, the poorer OECD countries encounter losses, through an outflow of (predom-
inantly high-skilled) labor. This process is at the foundation of an unequal distribution of gains from
international migration.

Even though in the analyzed period many bilateral trade channels were already liberalized (in terms
of tariffs), the gains from further opening of trade are still substantial, as a consequence of abandoning
high non-tariff restrictionsE] In contrast to the case of migration, the benefits are redistributed across
all the OECD nations without a single losing country. The economies that win the most are the smaller
and poorer ones, so that the between-country inequality decreases. Therefore, the main conclusion from
the paper may be summarized as follows. Removing legal barriers for migration and trade between the
OECD countries has roughly similar aggregated welfare effects, but various distributive consequences
for the particular countries.

The remainder of the paper is organized as follows. In Section 2 the theoretical model is introduced.
Section 3 contains discussions about the calibration and the model fit. The results of simulations are

delivered in Section 4. In Section 5 several robustness checks are reported. Section 6 concludes.

2 The model

2.1 The benchmark framework

Consider a multi-country version of the model developed by [Krugman| (1980), extended with skill-

heterogeneity and endogenous international migrationm In each of NV countries indexed by ¢, there is

®1f one drops only the tariff barriers, the aggregated real GDP in OECD increases by only 0.46%.
"The equations of the model and the definition of competitive equilibrium are outlined in the Appendix Al A detailed

description of a similar model with exogenous migration is available in|Aubry and Burzynski| (2013).



an initial population equal to the sum of natives and foreign residents from all possible destinations, as
reported in |Artuc et al.|(2014). We differentiate between less-educated and college-educated workers,
both natives or originating from abroadﬂ They obtain utility from consuming a combination of varieties
of the consumption good, each being produced by one firm. In a particular country, all the producers

have access to the same technology, but manufacture differentiated products.

2.1.1 Preferences and demand

An agent of either low or high education level (non-college or college-educated), s € {l,h}, born in

country j € N, who lives in country 4, is interested in maximizing her nested utility function, given by:
Uy =In [(1—¢5) ug;] +€3j, (1)

where ¢;; describes the skill-specific, bilateral migration effort for a person born in country j living in
country ¢. These quantities are decomposed into the cost of obtaining a visa and other private costs. The
additive term ¢;; is the individual-specific and country-pair-specific stochastic variable, which stands
for the subjective taste for emigrating from country j to 7. Furthermore, the inner utility function, v,
represents the gain from consuming an optimal bundle of goods by a resident in country ¢. Assume
that the agent’s preferences towards different consumption goods are homothetic, and mapped by a CES

utility function defined over a set of continuum varieties available in a destination country. Therefore,

consumers of type s in country ¢ originating from 5 maximize the explicit inner utility function:

N B, . =1
us; = [Z / 5 (k) dk] , )
n=1 0

where :Bfm(k) stands for the amount of variety k£ produced in country n, exported and then consumed by
an individual in country ¢, who originates from j and belongs to group s. B,, is the measure of the set
of varieties manufactured in country n. The solution to this problem is subject to the budget constraint,
in which the total expenditures are equal to the nominal remuneration of a person of type s (meaning

that the aggregated value of nominal GDP is equal to the total supply of efficient labor times the nominal

8For a given level of education, all the immigrants who live in a particular destination country are assumed to be identical.



wage index: X; = Wil??)ﬂ The aggregated demand functions for a particular variety (summed over all

the individuals living in country ¢) are simply:
— i X (3)

where, assuming that all the firms are identical in respect of their production technology and capacity:

N .B, T N j=rd
p=|> /O pm(k)l_fdk] =) B, (Tmpn)l‘el (4)
n=1 n=1

is the Dixit-Stiglitz (Dixit and Stiglitz,|1977) aggregated price index in country 7. Consequently, p;, (k) =
TinDn 18 the price of variety k£ manufactured in country n and exported to country ¢. This figure is the
product of a price dictated by a firm in country n and ice-berg trade cost 7;, > 1.

Solving for the value of individual’s indirect utility function, and plugging it into (I), one obtains
that it depends on the real wage net of bilateral migration cost. This value measures the welfare of a

particular type of worker living in country ¢:

s

ws
Ufj =1In [(1 — cfj) Pj] + &45. o)

2.1.2 Production and firms

In each economy ¢ there is a continuum of homogeneous firms that choose to produce different varieties
of the consumption good (indexed by k& € [0, B;]). Consider a monopolistically competitive framework
under the assumption of a single input required for production (which is heterogeneous labor). More-
over, both low/high-skilled and natives/migrants are imperfect substitutes, which leads to a nested CES
production function (for further details see Appendix [A)). Firms decide about the demand for different
types of labor by solving a cost minimization problem. They choose between low or high-skilled native
or foreign workers. The optimal demand of firm & for the efficient low/high-skilled labor composite (la-

beled by superscripts [ and h respectively), as well as the non-college-educated natives and immigrants

“Efficient’” labor means the units of labor which are the CES composites of low/high-skilled efficient labor units, which,

in turn, are CES combinations of native and foreign workers.



(labeled by 7 and —1 respectively), is equal to:

i a Wih (1_91'3) ’ El—z(k) B wﬁ (1_91N) ’

where His (97{\7 ) is the country-specific share of GDP produced by the highly skilled (by natives), og
(o) is the elasticity of substitution between the low and high-skilled (natives and immigrants), Ef(k)
(ﬁl(k‘) respectively) is the demand for efficient high-skilled (low-skilled) labor composite, remunerated
with W/ (W}) and ¢4(k) (¢* (k) respectively) is the demand for the low-skilled natives (low-skilled
immigrants from all destinations j # ), who earn wﬁ (wh ;). Allin all, the variable unit cost of production

is equal to the marginal cost and is identical across firms in a given country %:

Cz(k) =C; = 5 (7)

>3

taking A; as an exogenous TFP level in country ZETI
Firms maximize their operational profits using the information on the consumers’ demand (3). They

decide on the price level, which leads to a standard solution:

€ e W;
e—lci_e—lfi7 ®)

pilh) = pi =

so that the profit margin constitutes a constant share of the marginal cost of production.

Countries are characterized by entry barriers for the entrepreneurs. In order to start production,
each firm has to spend a certain amount on (human) resources paid out exclusively for non-production
purposes. Since the entry is free, in the equilibrium, the operational profits are equal to the value of the
fixed cost. After aggregating across all firms in country ¢, one obtains the following expression:
_ L

B, = —,
‘ efi

®

where ZZ-T stands for the total efficient labor supply in country ¢ (employed for both production purposes

and covering the entry cost) and f; is the fixed cost of entry expressed in the number of efficient workers.

10As a robustness check, the TEP factor is assumed to be modeled as a Lucas externality (Lucas} 1988 - dependent on the

share of high-skilled workers in population.



In the equilibrium, the consumption good market clears and trade is balanced in each country. These

conditions lead to a well known formulation of the gravity equation:

Xy Xi(P/y) !

- , (10)
X Sy Xn (Pu/mg) !

which imposes that the ratio of exports from country j to 7 to the GDP level in country j is a function of
country ¢’s size, its price level and the bilateral trade cost. Furthermore, the labor market clears, which

h ol h

is equivalent to setting the equilibrium wages for each labor type: (wé, wy', we;, w, respectively).

2.2 Endogenizing migration decisions

The next step is to define the process of endogenous cross-country labor flows as a consequence of
individuals’ reactions to economic incentives. First of all, let it be stated that the decision about the
choice of the country of residence is reached by comparing the real wage levels net of migration costs.
In particular, as in the previous analysis, the utility of a person of a given skill, born in country j and
living in country ¢, is a sum of a deterministic and a random component. The former term is equivalent
to the value of indirect utility (derived in the previous section) net of migration cost. The bilateral
cost of migration is expressed as a share of real income that is lost due to moving expenditures or visa
costs. Additionally, it represents the psychological, sociological or cultural disadvantages of immigrants.
Notice that Vi Vs cj; = 0. The explicit assumption is that each person has perfect information about the
quality of life in all of the analyzed countries. The latter term, that is the random component: &;;,
models individual tastes towards emigration that are assumed to be different among individuals. In order
to capture the heavy tails in the distribution of peoples’ preferences over destinations, assume that &;;
is drawn from a Type I Extreme Value Distribution (EVD) with a zero location parameter (mode) and
scale parameter set to 1/ ME-I Thus, an individual faces a problem of choosing the destination country,
taking into consideration the objective welfare measures (real wages less migration costs) and subjective
propensity toward living in a particular state (stochastic, individual-specific term). This problem boils

down to a discrete choice program analyzed by McFadden| (1984). Applying the McFadden’s theorem,

"t can be proved that standardizing the distribution of the stochastic term &;; to unit scale parameter is equivalent to

considering a modified utility function with parameter yu: V;5 = puln [(1 — ¢f;) uf;] + &3 (see Appendix .



the probability that a person of skill s, who is born in country j, migrates to country ¢ is equal to:

exp (U}
i = Pr[Uf; = max (Ug;)] = ( J> an

keN Sy (Uf;)

Concentrating on the aggregated flows of migrants, let Milj (Mi};-) denote the number of low-skilled
(high-skilled respectively) people born in country j, who emigrated and live in country ¢. In the same
manner, the number of natives who actually live in their country of birth, j, is expressed by: M7 for
s € {l, h}. Using the above derived probabilities to migrate and the exact form of the logarithmic utility

function, one can easily calculate the ratio of emigrants from j to ¢ to stayers in j:

M _ (“’ii/P" (1_&))#. (12)
TN

All in all, the aggregated number of migrants and stayers in country j is a function of four endogenous
variables, one exogenous variable and one parameter. The higher the real wage ratio between the desti-
nation ¢ and the source j, the larger the actual share of migrants from j to <. These figures are dependent
not only on the bilateral (nominal) wages, but also on the price indexes in both countries. This means that
the country’s location in the global international trade network plays an important role in determining
migrationE] The only exogenous factor that drives the migration flows is the bilateral cost of migra-
tion. Using the actual data on bilateral migration and the country-specific endogenous nominal wages
and price indexes, one can solve equation @ for ¢;;. It is, then, possible to fully identify the matrix
of bilateral (skill-specific) migration costs for a given scale parameter p. Finally, this characteristic of
Gumbel distribution, is in fact the elasticity of the ratio of migrants with respect to the real wage ratio.
Both the further decomposition of migration costs and the choice of the actual value of i are investigated

in the following section.

12As, according to equation , P; is a function of the bilateral trade costs between country ¢ and all of the countries that

export to <.
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3 The quantitative properties of the model

In this part of the paper, we discuss the calibration of the model. Firstly, a short summary of parametriza-
tion is presented, followed by the calibration algorithm. Then we describe the identification strategy for
defining the migration and trade liberalization policies. Finally, the main endogenous variables are cor-

related with actual data.

3.1 Calibration of the model

The model is calibrated to represent the state of the world economy in the year 2000. This choice is
dictated by the migration data availability. The newest, comprehensive dataset describing skill-specific,

cross-country stocks of workers is provided by |Artuc et al.| (2014)).

3.1.1 Parameters

Three types of exogenously given parameters can be distinguished in the proposed model: the common,
the country-specific and the country-pair-specific values. The first group of parameters is identical for
all the countries in the analyzed system. Their values are taken from the literature and are assumed to be
consensual. The elasticity of substitution between varieties of goods, €, is estimated by [Feenstra) (1994)) in
the range of [2.96; 8.38] and by Broda and Weinstein| (2006)). As a reference, assume that € = 4. For the
elasticities of substitution between different types of labor (either g or o) we take the values reported
by |Ottaviano and Peri (2012) and assumed by |[Docquier et al.| (2013)), that is: 1.75 and 20 respectively.
The parameter describing the sensitivity of migration flows to the ratio of real income, y, is assumed to
be equal to 1 in the reference scenario. As a robustness check we take © = 0.7, as inBertoli et al.| (2013]).

As for the second group of parameters, we take the country specific shares of value added provided
by different types of labor (or, equivalently, preferences of firms towards different types of workers).
The values of shares of high-skilled (Gf ) and the shares of migrants (GzN ) are calculated using the data
describing the wage ratios between either the low/high-skilled workers or migrants/natives taken from
Hendricks| (2004) and Biichel and Frick! (2005) respectively.

The country-pair-specific parameters are the ones that describe the bilateral costs of migration (for
low and high-skilled separately) and the ice-berg costs of trade. These values are fitted in the calibra-

tion process using the general equilibrium conditions: the random utility model equations for migration

11



costs and the system of gravity equations for trade. Then, the obtained costs of migration and trade are

decomposed into their reducible and non-reducible parts, as described below.

3.1.2 Identifying TFP, migration and trade costs

Considering the fact that the proposed model assumes some multidimensional nonlinear relations be-
tween the key endogenous variables, we choose to analyze its outcomes through the numerical sim-
ulations of the properties of the general equilibrium. Therefore, both the calibration and simulation
procedures are conducted iteratively, to restore all the equilibrium conditions in the system of N = 35
OECD and Rest of World economies[]

For the calibration part, we propose the following algorithm of proceedings The first step consists
of setting the values of all the exogenously given parameters of the model (described in detail in the
preceding section). The full set of parameters contains the country specific shares of high-skilled /
migrants in producing the value added, the elasticities (these are: € - elasticity of substitution between
varieties, og - elasticity of substitution between low and high-skilled, oy - elasticity of substitution
between natives and migrants) and the dispersion of Gumbel distribution .

Secondly, using the macroeconomic data, we define the vectors of the exogenous macroeconomic
variables. Actual levels of GDPs are taken from the World Bank’s World Development Indicators and
the supplies of different types of labor from the database are provided by |Artuc et al.|(2014). The data on
bilateral trade volumes come from CEPII database by [Berthou and Emlinger| (2011)). Then, the fixed cost
proxy is constructed using the data from Doing Business Indicators by the World BankE] Having these
vectors, one is able to determine the wage indexes W and the masses of varieties B from the equilibrium
conditions.

The next step is the iterative procedure of fitting the TFP residuals and the bilateral trade costs matrix
[75;] taking into consideration two criteria. Not only the general equilibrium of the model has to be
ensured (all the equilibrium conditions reduce to a system of IV zero-profit equations which then are

solved for the TFP residual), but also the model aspires to have a close fit to the real trade data. The latter

BFor a detailed description of the simulation procedure, see Appendix
“The steps of the algorithm are explicitly depicted in the left panel of Figure 1}
5In detail, we calculate the fixed cost vector as an unweighted synthetic indicator of three standardized variables: the

number of days needed to start a business, the cost of starting a business (as a share of GNP p.c.) and the survival rate of firms,

normalized to the minimal value 1.

12



is controlled by the trade cost matrix. What is proposed, is the following loop. Firstly, the solution to the
system of NV x (N —1) gravity trade equations is calculated, using the nlegslv package in RE]This partial
solution is then used to restore the general equilibrium of the model by iteratively solving N zero-profit
equations and fitting the TFP residuals. After computing the endogenous bilateral trade flows, the model
trade matrix is compared to the actual trade matrix and the distance between the two is calculated (which
is the sum of squares of differences between particular entries). The iteration on [7;;] and A stops when
this distance is minimized. Furthermore, using the labor market equilibrium conditions, the skill and
origin-specific wages are calculated in every country. Finally, the bilateral migration cost matrices (for
low and high-skilled workers) [cﬁ j} and [CZ} are determined by the random utility model specification,

which completes the calibration.

3.2 Disentangling migration costs

The total cost of migration, expressed as a loss in the relative real income after migrating, is a combi-
nation of several aspects of migration decisions. Keeping in mind its standard, microeconomic interpre-
tation (as a sum of individual moving, visa and psychological costs), this figure can be modeled from a
macroeconomic perspective. What can be proposed as the reference identification strategy, is a simple
estimation of the impact of formal migration barriers on the actual bilateral migration ﬂows Let us
consider the logarithm of equation (12)):

S S

w-,; PZ
s
M,

In —_—
w; [ Pj

+ pln (1 —¢f;) . (13)

!6The solver for systems of nonlinear equations in nlegslv is based on [Dennis and Schnabel| (1996). We use the Broyden

method which is an extension of the Newton method of solving systems of nonlinear equations.
17 An alternative way of identifying migration costs is proposed by [Docquier et al.[(2014). The costs are calibrated using

the data from Gallup’s Survey which is conducted in almost 150 countries. We are particularly interested in the responses to
the questions about peoples’ preferences to emigrate and their choices of potential destination countries. The problem with this
strategy is that the Gallup Institute asks about the intentions to migrate, not whether the decision is actually reached, so there is
no way of verifying that a potential migrant has actually emigrated. Furthermore, in the data we find positive stocks of intra-EU
potential migrants. As there is a free labor mobility between all the EU countries, we cannot account these people as being

restricted by legal barriers.
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The goal is to calculate the extent, to which 1 — ¢j; is explained by the formal migration costs (that
is all the migration barriers which are designed by the authorities to restrict bilateral migration flows,
i.e. the visa costs). Assume that these restrictions may be described by two dummy variables. The first
one, ShortV IS A represents the existence of a bilateral migration barrier due to which people can travel
between two particular countries for a period shorter than three months only with a visa. Therefore, if
ShortVISA;; = 1, then there are legal restrictions to migrate from country j to country ¢ temporarily,
whereas ShortV 1S A;; = 0 may be interpreted as a visa waiver program (for example the one introduced
by the US for immigrants from selected countries). The second variable is LongV IS A, which represents
a free migration agreement between two countries. Consequently, the citizens from one country may
emigrate permanently and work in another country without any restrictions (for example the workers
between the EU countries or between Australia and New Zealand). Thus, if LongVISA;; = 0 then
there is a free labor movement between 7 and j. One would expect that the impact of both ShortVIS A
and LongV IS A on bilateral migration flows is negative, because abolishing formal restrictions should
provide a positive migration shock. To identify them, several estimations of equation (I3 are provided
(see Table|l|for the cost ascribed to the low-skilled and Table [2|for the case of the high-skilled).

We make an assumption, that apart from the visa dummies, the bilateral cost of migration is a function
of the distance between sending and receiving countries, the size of populations of both countries and
additional fixed effects. As a byproduct of these estimations, we can explicitly identify the sensitivity of
migration with respect to the wage ratio, u. Considering the results, we decided to impose 1 = 1.

The reference regressions in Tables[I]and [2] are depicted in columns (5). These models have the best
properties in terms of residuals and specification. Introducing a full free migration agreement would
increase the share of bilateral migrants threefold[g] The elasticity of migration share with respect to the
distance is close to —0.252. The higher the population in the sending countries, the lower the propensity
to migrate. Finally, the elasticity of migration share with respect to the real wage ratio is very close to
the reference value of the corresponding parameter ;» = 1. The high-skilled workers are more responsive
to the real wage ratio. They are also more vulnerable to the long-term visa, although the distance, border
and language seem to be less important in their migration decisions.

The above estimates are in line with the latest results presented in the literature. In the paper by

8Because: exp(0.5 + 0.607) ~ 3.
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Table 1: Estimation of formal bilateral migration cost for the low-skilled

Dependent variable:

In (Mj;/Mj;)
¢Y) (2) (3) ) (5)
1
In (“;;/Ijj) 0.507°* 0757 LO12 07167 0.942"
/P,
(0.065) (0.076) (0.069) (0.067) (0.065)
ShortVISA —0.553"" —0.261 —0.531" —0.500™"
(0.248) (0.254) (0.314) (0.224)
LongVISA —0.976™"* —0.467"" —0.355™" —0.607"*"
(0.177) (0.190) (0.169) (0.176)
Log distance —0.728"** —0.898"** —0.252"**
(0.068) (0.065) (0.072)
Log Pop ex —0.023 —0.119***
(0.039) (0.039)
Log Pop im 0.807***
(0.042)
Border 2.299™**
(0.286)
Language 1.565***
(0.242)
Constant —8.415™* —7.517"" —2.247%* —13.623"** —4.344"*
(0.084) (0.150) (0.516) (0.992) (0.791)
exp FE Yes Yes Yes Yes Yes
imp FE Yes Yes Yes Yes Yes
Observations 1190 1190 1190 1190 1190
Adjusted R? 0.531 0.582 0.581 0.670 0.627
Shapiro-Wilk test 0.999 0.999 0.998 0.995 0.998
(0.383) (0.781) (0.342) (0.001) (0.068)
RESET test 1.384 1.563 2.128 0.690 6.238
(0.251) (0.210) (0.120) (0.501) (0.002)

Note: * p < 0.1; ** p < 0.05; *** p < 0.01, standard errors in parenthesis.

Bertoli and Fernandez-Huertas Moragal (2013) the authors regress the quarterly migration rate to Spain

in 1997 - 2009 on real GDP p.c. and visa requirement dummy. The magnitude of their coefficient, which

ranges from —0.5 to —1.3, is very close to the values obtained in the analyzed regressions. |(Grogger and

Hanson| (2011) estimate the linear version of equation (I3). They find that the explained variable (which

is the log ratio of emigrants in the destination to the population in the source) significantly depends on

both visa requirement and Schengen dummies. The estimates, taking the difference in pre-tax real wages

as the main regressors, are equal to 0.335 and 0.430 respectively. Finally, Beine et al.|(2011]) determine

the importance of migration diasporas on bilateral migration flows using a gravity representation and

controlling for belonging to the Schengen Area. Their estimates of a Schengen dummy range from 0.06

to 0.60 for the migration flows to the OECD countries in 2000.
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Table 2: Estimation of formal bilateral migration cost for the high-skilled

Dependent variable:

In (M];/M};)
(1) &) (3) “ (5)
w}ii/Pi ok ok *k ok *ok ok ook ok
In ( WP ) 0.500 0.532 1.006 0.546 1.100
(0.085) (0.072) (0.078) (0.051) (0.079)
ShortVISA —0.696""* —0.361" —0.478"" —0.473**
(0.207) (0.194) (0.198) (0.222)
LongVISA —0.788*** —0.495** —0.377** —0.708"**
(0.170) (0.162) (0.157) (0.167)
Log distance —0.453"*** —0.511*** —0.166""
(0.065) (0.061) (0.075)
Log Pop ex 0.085"* —0.093*"
(0.037) (0.038)
Log Pop im 1.090"**
(0.037)
Border 1.325"**
(0.280)
Language 1.546™**
(0.236)
Constant =747 —7.283* —4.351*"""  —22.674™*" —4.911**
(0.085) (0.144) (0.493) (0.976) (0.768)
exp FE Yes Yes Yes Yes Yes
imp FE Yes Yes Yes Yes Yes
Observations 1190 1190 1 190 1190 1 190
Adjusted R? 0.417 0.543 0.644 0.651 0.595
Shapiro-Wilk test 0.998 0.998 0.998 0.993 0.998
(0.098) (0.074) (0.070) (0.000) (0.090)
RESET test 1.044 2.909 5.325 0.150 10.670
(0.352) (0.055) (0.005) (0.861) (0.000)

Note: * p < 0.1; ** p < 0.05; *** p < 0.01, standard errors in parenthesis.

The scenarios of liberalizing migration are designed as follows. The migration costs between all
the pairs of countries with visa requirements are reduced by a value corresponding to the estimated
coefﬁcients Taking these updated migration cost matrices, one can generate new migration stocks. An
important fact about the above proposed method is, that the liberalization of migration defined in such
a way may be considered as an independent, exogenous shock in the system of /N national economies.
Consequently, this kind of disturbance has a straight impact only on migration and, in general, is affecting
trade only in an indirect way (through the general equilibrium mechanisms). Therefore, the conducted

simulation is a realization of an experiment in which “[we] look for some exogenous events that cause

S

1In fact, we do not decrease the cost, but increase the net share of real wage 1 — c;;, which then is translated into a change

in the cost.
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variation in bilateral migration stocks but have no direct effect on bilateral trade’’ - the postulate raised by
Felbermayr et al.| (2012) to fully tackle the endogeneity problem in the analysis of the relations between

migration and trade.

3.3 Disentangling trade costs

The second type of counterfactual simulation is related to trade liberalization. Once again, the aim is to
identify the part of the bilateral trade cost which is the consequence of formal restrictions. Following
Anderson and Neary| (2003}, 2007 we not only consider the tariffs imposed on imported goods, but we
also analyze the non-tariff barriers for trade (which, according to recent findings, constitute the majority
of contemporary trade restrictions). To identify them we use the estimates by|Loo1 Kee et al.[(2009) who
compute the implied tariff rate that would be equivalent (in terms of the value of import/export) to the
observed non-tariff barriers. These numbers represent the average across all importers/exporters from/to
a particular country.

The identification strategy assumes estimating the impact of formal trade barriers by using simple
regressions. However, the dependent variable is now the logarithm of bilateral trade cost, 7;;, which was
fitted to match the trade data. Apart from the tariff and non-tariff levels, we regress it on the logarithm
of the distance between exporting and importing countries (to control for distance-related transportation
costs), population in the exporting country (as a proxy for market size effect), the relation between
PPP in importing and exporting country (to control for between-country differences in prices and price
indexes) and exporter/importer-specific fixed effects. The reference model in Table (3), the one which is
characterized by the best statistical properties, is presented in column (4).

Both formal barriers (the sum of tariff and non-tariff restrictions) and the distance increase the bilat-
eral trade cost. An increase in the barrier equivalent by 1 percentage point enlarges the bilateral trade
cost by 0.6%. The elasticity of 7;; with respect to the distance is slightly smaller than 0.3. The higher
the population in the exporting country, the lower the trade cost. Finally, an amelioration of purchasing
power parity for the importing country would increase the cost of exporting to this country. Both a com-
mon border and a common language facilitate trade, by decreasing its bilateral cost. In order to liberalize
trade we set all the tariff and non-tariff equivalents to 0.

The above result matches well with the hitherto estimates of the impact of trade liberalization on
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Table 3: Estimation of formal bilateral trade cost

Dependent variable:

In Tij
(1) &) (3) “ (%)
Tariffs and NTB 1.718™** 0.343™* 0.703*** 0.600"** 0.629"**
(0.144) (0.167) (0.176) (0.166) (0.183)
Log distance 0.340"** 0.288"** 0.276™** 0.245"**
(0.017) (0.017) (0.019) (0.019)
Log Pop ex —0.124™** —0.095""* —0.077"**
(0.009) (0.011) (0.010)
PPP im / PPP ex 0.299"** 0.288"** 0.264"**
(0.030) (0.029) (0.028)
Border —0.159** —0.160""
(0.074) (0.073)
Language —0.273*** —0.230"*"
(0.062) (0.060)
Currency —0.144**
(0.058)
Constant 1.546™** —0.926™*" 1.103*** 0.810™** 0.751™**
(0.032) (0.125) (0.168) (0.197) (0.191)
exp FE Yes Yes Yes Yes Yes
imp FE Yes Yes Yes Yes Yes
Observations 1190 1190 1190 1190 1190
Adjusted R? 0.509 0.518 0.506 0.501 0.528
Shapiro-Wilk test 0.998 0.999 0.998 0.999 0.999
(0.311) (0.412) (0.330) (0.937) (0.590)
RESET test 0.525 0.030 0.118 0.517 0.152
(0.592) (0.971) (0.889) (0.600) (0.859)

Note: * p < 0.1; ** p < 0.05; *** p < 0.01, standard errors in parenthesis.

bilateral trade flows. What we obtain in the equilibrium is an aggregate increase of 22.5% in trade
flows between the OECD countries after simulating the reference scenario Silva and Tenreyro| (2006)
estimate the impact of free trade agreements on trade for 136 countries in 1990 at the level of 66% using
a standard OLS model and 20% using the Poisson Pseudo Maximum Likelihood method. Olivero and
Yotov| (2012) construct a dynamic gravity model for the Eurozone. Using a GMM estimator they find
that the free trade agreement raises the bilateral trade by 14%. |Helpman et al.| (2008) estimate gravity
equations for the set of bilateral trade flows between 158 countries in year 1986. Using a two-stage
method they find that a free trade agreement increases the trade flows on average by 41% (in a probit
model), 13% (in a nonlinear least squares model) and 27% (assuming a polynomial model). Finally,
Baier and Bergstrand| (2007 quantify the implications of free trade agreements on bilateral trade using

a 1960 - 2000 panel data for 96 potential trading partners. According to their results, an access to a

20 After including trade with the Rest of the World, the change goes down to 17.8%.
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free trade region may increase the trade from 14% (OLS estimate without fixed or time effects) to 100%

(OLS with time and bilateral fixed effects) in 10 years.

3.4 Model fit

In order to check the main characteristics of the calibrated model, in what follows we report the com-
parison between several key endogenous variables with their real economy counterparts. The calibration
concentrates on fitting the matrices of global migration and international trade matrix, allowing wages,
prices and masses of varieties to float freely. Therefore, the only restrictions imposed on these en-
dogenous variables are defined by the random utility migration equations, gravity trade equations and
the equilibrium conditions which reduce to the system of zero-profit conditions (taking the exogenous
macroeconomic variables and parameters values as given).

In terms of the aggregated wage index, the model provides a satisfactory matching with actual data.
Firstly, considering the nominal wage per person, we obtain a perfect fit, because both the GDP levels
and the population sizes are taken from the data. More appealing is the relation between GDP p.c. and
the real wage per efficient labor unit, which is the proxy for welfare measure. Two components play a
role here: the nominal wage per efficient labor unit, W; = X;/ f/;fp, which is driven only by the data, and
the price index P; which is computed in a general equilibrium of the model and is not directly affected
by data. In this case, the correlation between W;/P; and the GDP p.c. (which also includes the capital
income) in the sample of 34 OECD countries is equal to 0.65.

The mass of product varieties, which is the crucial concept of the market size effect in the model, is
not easily observed in the data. A good benchmark for this figure may be the actual number of registered
companies. The Krugman’s market size equation defines that: B; = I_/;fr / (efi). Taking the efficient
labor aggregate from the data and a particular value of the elasticity of substitution between varieties e,
it is clear that the mass of varieties depends on the country specific fixed cost of entry f; which in our
model is assumed to be exogenously calculated from the World Bank’s Doing Business Indicators. Thus,
the correlation between B; and the actual number of firms at the level of 0.75 seems quite satisfactory.

As the last validation of the calibration algorithm, the comparison of endogenous model trade ma-
trix and actual bilateral trade values is reported. It allows to evaluate both the market equilibrium price

indexes and the bilateral ice-berg trade costs which are numerically fitted to maximize the Euclidean dis-
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Actual GDP p.c.in PPP USD

Real wage vs actual GDP p.c. in PPP USD
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Model real wage
y =0.5x%+ 6.3, R-squared: 0.50, all variables in logs

Total business registered

Mass of varieties vs total business registered

Mass of varieties
y = 0.8x+ 26, R-squared: 0.73, all variables in logs

Figure 1: The matching of (log) of model variables with (log) of actual variables.
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Figure 2: The matching of (log) of model trade with (log) of actual trade.
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tance between both trade matrices. The correlation between real and model trade values equals 99.98%
and is not perfect due to the fact that we impose the ice-berg cost of producing for the home market to
always equal 1, whereas any bilateral cost cannot be smaller than this value. Thus, we lose N degrees
of freedom in calibrating the trade cost matrix ’T| Furthermore, the correlation between the model’s and

real trade shares is equal to 99.87% ]

4 The results of simulations

In order to answer the questions about the quantitative consequences of liberalizing migration and trade
between the OECD countries, three sets of simulations are conducted. The first one comprises liberal-
izing migration among all the OECD countries. In the second set, the trade liberalization between the
OECD economies is considered. In the last set of simulations, the two former policies are combined.
The main aim of these calculations is the quantification of the welfare impact of reducing the restrictions
in international exchanges for the natives and migrants in the analyzed countries. Moreover, we are also
interested in describing the simultaneous movements of migration and trade, and verifying the conjecture

about their potential substitutability or complementarity.

4.1 Liberalization of migration

In simulating the liberalization of migration policy between all the OECD countries, we consider three in-
dependent scenarios in terms of the magnitude of formal barriers (measured by the estimated parameters
of short-term and long-term visas, in the skill-specific migration cost regressions), which are abolished.
The reference scenario (let us call it MID for middle values) assumes the ShortVISA and LongV IS A
parameters are equal to —0.500 and —0.607 respectively for the low-skilled and —0.473 and —0.708
respectively for the high-skilled. Then, to be able to get the impression of the sensitivity of our results
with respect to these values, we consider two other scenarios (call it MIN for minimal values and MAX

for maximal values) in which we take the lower and upper bound of the visa dummies estimates (see

I'The solution is imperfect, because it is over-identified: we consider a set of N x N equations with N x N — 1 unknowns.

>The regression line that relates both matrices is: XS‘EAL = 1.0042~X1~1§IODEL —1.1-10%, R? = 0.9996, or alternatively
without a constant: XJ74% = 1.0041 - X'OPFE R? = 0.9996. This means that only 0.045% of the real bilateral trade
flows is not explained in the calibrated model. This result seems to be very promising in terms of analyzing the general

equilibrium effects of liberalizing both migration and trade.
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Tables [[|and [2). Finally, we obtain parametrization depicted in Table 4]

Table 4: The parametrization of the sensitivity of migration cost to formal migration barriers

Low-skilled High-skilled
MIN MID MAX MIN MID MAX

Short VISA  -0.261 -0.500 -0.553 | -0.361 -0.473 -0.696
Long VISA  -0467 -0.607 -0.976 | -0495 -0.708 -0.788

Liberalizing migration causes a substantial increase in people’s mobility across the OECD. The num-
ber of immigrants in those countries rises from 59 to 78 million people (nearly 7 million of these 19
million new immigrants are college-educated). This means that in the reference scenario the share of
immigrants in the OECD goes up from 7.87% to 10.36%. The main destinations are the US (9 million),
Germany, Canada and Australia (1.3-1.7 millions). The highest increases in the number of immigrants,
as a share of actual populations, are observed in Switzerland (+24.8%), Australia and New Zealand
(about 20% all). The largest outflows of workers are reported for Mexico (4.5 million) the UK and Ger-
many (about 2 million each). However, in relative terms, the largest losses can be spotted for Ireland
(—14.5%), Mexico (—9.9%) and Slovakia (—7.9%). Table [5| gathers the aggregated results for all three
scenarios.

Table 5: Aggregated gains from liberalizing migration

EU OECD
Real GDP L! Lt Y, L", Imp Exp RealGDP L! Lr LY, L", Imp Exp

MIN  -1.85% -1.59% -4.02% 12.91% 14.99% -1.32% -1.32%| 1.40% -1.72% -2.24% 21.99% 20.89% -0.31% -0.31%
MID -2.79% -2.25% -6.20% 18.45% 23.28% -1.93% -1.92%| 2.01% -2.44% -3.47% 31.32% 32.33% -0.45% -0.45%
MAX -3.57T% -4.19% -7.32% 34.88% 27.07% -2.34% -2.33%| 3.28% -4.46% -4.16% 57.39% 39.25% -0.28% -0.28%

The table provides the percent changes in real GDP, population of natives (low-skilled and high-skilled), population of residents
(low-skilled and high-skilled), value of imports and exports in the EU and OECD (considering 3 scenarios: MIN, MID and
MAX), after liberalizing migration between all OECD countries.

In all the cases liberalizing migration is positive for the overall level of real GDP in the OECD,
but harmful for the EU economy. Considering the reference scenario of liberalizing migration between
all OECD countries (MID), the total real GDP in the OECD increases by 2.01%. This shows that,
accepting all the assumptions of the model, the potential gains from reducing the migration barriers are
not negligible. In the upper case scenario (MAX), these overall benefits are rising up to 3.28%. On
the contrary, the European Union encounters serious losses after abandoning visa restrictions. In the

benchmark scenario the real GDP drops by 2.79%, whereas in the MAX scenario the loss is —3.57%.
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These severe consequences are mainly due to the large outflow of Europeans to the North American and
Oceania countries. Indeed, even though the population of residents increases, the exodus from the EU is
strongly dominatingE;I Finally, both imports and exports decrease after imposing no-visa policy.

Let us concentrate on the results obtained from the reference scenario (MID). The detailed, country-
specific outcomes are available in Table [6]

Table 6: The welfare and demographic effects of migration liberalization (MID scenario)

ISO Change in real wage Change in labor force
Code  Wi/P; wi/Pi  wl/Pi  w,/P  w'/P Lt Lt Lk, Lk,

NZL 5.14% 6.16% 3.55% 3.67% 0.89% -0.93% -121%  5925%  56.15%
AUS 4.60% 4.32% 4.93% 2.00% 2.73% -2.55% -8.19%  52.80%  40.15%
CHE 3.51% 3.06% 3.97% 0.56% 0.80% -3.05% -9.03%  5851%  69.17%
ISR 2.65% 2.40% 2.95% 1.33% 1.19% -3.12% -12.84% 19.65%  23.09%
CAN 2.24% 1.91% 2.52% 0.05% 0.74% -2.99% -5.80%  40.12%  33.56%
USA 1.37% 0.60% 1.84% -1.11% 0.38% -0.30% -042%  4049%  32.773%
IRL 0.61% 0.80% 0.40% -2.49% -3.55% -13.87%  -2858%  67.43%  59.35%
LUX 0.23%  -0.28% 0.73% -0.60% 0.14% -1.16% -3.68% 5.44% 8.16%
BEL 0.06%  -0.84% 0.90% -1.69% 0.20% -0.66% -2.55% 17.88% 12.17%
AUT 0.04%  -131% 1.43% -2.47% 0.01% -2.27% -5.62%  23.69%  25.03%
SWE 0.04%  -0.52% 0.70% -1.14% -0.23% -0.56% -3.16% 12.80% 16.65%
ROW 0.00% 0.00% 0.02% 0.05% 0.44% 0.01% -0.02% -1.14% -8.08%

NLD 0.00% -1.72% 2.13% -2.82% 1.20% -1.99% -7.66% 22.61% 10.90%
JPN 0.00% -0.27% 0.27% -1.87% -1.58% -0.16% -1.28% 38.06%  43.14%
CZE -0.11% -1.40% 2.23% -3.68% -0.33% -1.83% -8.42% 56.63% 52.25%

ESP -0.11%  -0.35% 0.16% -0.76% -0.54% -0.45% -1.93% 8.11% 12.94%
NOR -0.14%  -0.76% 0.66% -1.61% -0.56% -0.81% -4.42% 1778%  21.98%
FRA -0.17%  -0.59% 0.27% -0.92% -0.51% -0.59% -2.39% 6.20% 14.10%
DEU -021%  -1.20% 0.93% -2.53% -0.36% -1.62% -479%  2893%  23.24%
FIN -0.29%  -0.98% 0.35% -2.25% -1.11% -0.74% -3.04%  2857%  29.95%
EST -046%  -1.36% 0.86% -1.54% 0.11% -4.18%  -12.23% -0.75% 1.86%
DNK -047%  -1.51% 0.88% -2.31% -0.14% -0.96% -5.00% 16.74% 16.40%
ITA -0.77%  -1.10%  -0.34% -1.50% -1.26% -2.31% -3.83% 5.80% 15.65%
ISL -0.85%  -2.11% 1.23% -2.65% 0.15% -1.96%  -10.37% 9.37% 11.17%
HUN -1.04%  -3.37% 2.06% -5.19% -0.78% 259%  -11.73%  42.43%  55.14%
GBR -1.13%  -2.80% 0.63% -4.01% -1.75% -4.14%  -15.56%  23.11%  36.52%
CHL -1.15%  -2.78% 1.08% -3.61% -1.29% -1.34% -7.96% 1727%  47.76%
TUR -121% -122%  -1.18% -2.98% -4.07% -5.38% -9.01%  3553%  64.87%
KOR -1.24%  -2.70% 0.06% -3.07% -2.05% -2.23% -7.20% 537%  42.03%
SVN -1.58%  -272%  -0.28% -3.16% -1.39% -5.89%  -1091% 2.90% 11.38%
PRT -1.63%  -2.54%  -0.71% -2.82% -1.54% -4.36% -7.91% 1.25% 9.06%
GRC -1.68%  -2.55%  -0.54% -2.94% -1.49% -4.53% -8.55% 3.43% 10.64%
POL -1.85%  -4.26% 1.58% -5.00% 0.15% -3.00%  -13.21% 13.11% 15.27%
SVK -2.14%  -337%  -0.10% -5.66% -2.95% -121%  -13.14%  4997%  54.95%
MEX 247%  -328%  -1.45% -6.91% -5.42% -938%  -1432%  94.81%  95.22%

The table presents changes in: real wage indexes, real wages of four types of workers and stocks of low/high-skilled na-
tives/foreigners, after liberalizing migration (MID scenario). ROW stands for the Rest of the World.

BThe set of results equivalent to Table [5| but containing the changes in variables, not percentage changes, is available in

Appendix I]E}
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In the analysis, light is shed on the overall effect on the aggregated wage index, as well as skill/origin
specific real wages and populations of workers of all types. The first striking observation is that the
majority of OECD countries are losing after the liberalization of migration. The ultimate winners are
New Zealand, Australia, Switzerland, Israel, Canada and the US, with an increase in overall welfare of
natives ranging from over 1% to over 5%. The natives in Mexico, Slovakia and Poland lose about 2%
of their real wages. On average, the change in the real wage index in the OECD countries is leveled at
0.01%.

In the majority of countries the high-skilled workers are relatively better off (that concerns both
natives and immigrants), therefore the within-country inequalities increase. A simple explanation is
that an intensive outflow of the high-skilled workers from the drained countries automatically raises the
nominal wages of the high-skilled stayers (as a consequence of an imperfect substitution between non-
college and college-educated labor). An extreme example may be Poland, where the low-skilled natives
lose 4.26% and the high-skilled gain 1.58%.

All of the analyzed countries experience an outflow of their citizens, which is an expected conse-
quence of freeing labor mobility. Simultaneously, the stock of low/high-skilled immigrants in the OECD
countries increases substantially, on average, by 27% and 32% respectively. Our results confirm that
the high-skilled workers are significantly more mobile than the low-skilled ones. Therefore, in order
to provide the after-liberalization benefits, a country has not only to attract new immigrants, but also to
discourage natives from emigrating. For example, the largest exodus of high-skilled workers takes place
in Ireland (almost 30% of the current stock), due to a sizable increase in emigration to the US, the UK
and Australia. Despite this, Irish natives gain about 0.6%. Potential losses from emigration are more
than compensated by a new wave of immigration. On the contrary, the Scandinavian countries, which
experience substantial emigration, are not the most popular destinations for new immigrants from other
OECD countries. In consequence, the welfare of natives decreases after liberalization.

To sum up this part of our results, the necessary condition for providing benefits from migration
liberalization is retaining the stock of (mainly high-skilled) workers, either by convincing them not to
emigrate or by inviting their close substitutes from abroad. Otherwise, the emigration of well educated
people causes the increase in within-country inequality. Furthermore, what the model predicts, is a

continuous brain drain effect from the relatively poorer to the relatively wealthier economies. The ben-
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efits caused by the liberalization of intra-OECD migration are concentrated in only a few countries, the
wealthiest ones, so the between-country inequality gets more pronounced. The key message for the re-
maining countries is that they need to provide incentives which would accelerate the accumulation of the

human capital.

4.2 Liberalization of trade

The simulations of the trade liberalization are conducted in the same way as the precedent ones. Again
we assume three scenarios, characterized by a small, medium and large sensitivity parameter, which
is now the semi-elasticity of trade cost in respect of the level of tariff and non-tariff barriers. Table

summarizes the values of this parameter.

Table 7: The parametrization of sensitivity of trade cost to tariffs

MIN MID MAX
Tariffs and NTB  0.343  0.600 0.703

These three scenarios allow to study the sensitivity of the results to the trade liberalization parameter.
The countries which increase their trade the most (imports and exports change in the same way due to
balanced trade requirement) are Australia, Japan and Mexico (43-46%). Large positive deviations may
be observed for the smaller countries such as Chile and Iceland (37% and 41% respectively). On the
contrary, the well integrated European economies: Belgium, Luxembourg, Portugal or Spain, gain less
than 3% in terms of the overall value of trade. Zeroing trade barriers results in migration of additional
1 million workers in the OECD. Table [§] shows the aggregated gains from liberalizing trade, which are

positive for both the EU and OECD

Table 8: Aggregated gains from liberalizing trade

EU OECD
Real GDP L! Lt L', L", Imp Exp RealGDP L' L» L', L", Imp Exp

MIN  0.52% -0.01% -0.03% 0.29% 0.19% 3.95% 4.19%| 0.79% 0.04% 0.02% 0.06% 0.48% 12.07% 12.07%
MID 097% -0.02% -0.07% 0.53% 0.35% 7.29% 7.72%| 1.51% 0.07% 0.03% 0.09% 0.90% 22.48% 22.48%
MAX 1.17% -0.03% -0.08% 0.64% 0.42% 8.71% 9.23%| 1.83% 0.09% 0.04% 0.10% 1.08% 26.99% 26.99%

The table provides the percent changes in real GDP, population of natives (low-skilled and high-skilled), population of residents
(low-skilled and high-skilled), value of imports and exports in the EU and OECD (considering 3 scenarios: MIN, MID and
MAX), after liberalizing trade between all OECD countries.

**For the changes in values, see Appendix@
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Assuming the reference scenario, the overall gain in real GDP by the OECD countries is 1.51%,
and is slightly less in comparison to what was obtained for liberalizing migration. In contrast to the
previous results, the EU is now gaining 0.97% in terms of real GDP. Taking the upper bound of the
estimates, increases the benefits to 1.83% for the OECD and 1.17% for the EUE] The fact is that in 2000
the OECD economies were already well integrated, and the tariff barriers were rather low. However,
the non-tariff barriers were still substantial. All the changes in real GDPs are smaller (in their absolute
values) than the corresponding values obtained in the migration liberalization scenarios. This would
mean that the potential gains from reducing the trade barriers are significantly lower than the potential
gains or losses from intra-OECD no-visa policy. On aggregate, the flows of people slightly increase after
liberalizing trade. Simultaneously, one can observe a strong intensification of trade flows either for the
EU countries (over 7%) and the OECD countries (over 22%)@ Additionally, the trade balance for the
EU ameliorates.

Analyzing the country-specific macroeconomic indicators (see Table[J)), it is immediate to state that
all the OECD countries experience a growth in their equilibrium real wage levels. The macroeconomic
gains from trade range from about 0.3% for the Mediterranean countries (Portugal, Spain, Greece) to
up to 8 — 10% for small and relatively worse integrated countries like Hungary, Estonia and Sloveniam
The mechanism which stands behind these results boils down to a simple positive price effect, which
concerns mainly those economies which are least open to international trade. Declines in bilateral tariffs
and non-tariff restrictions spur exports, which indirectly raises welfare. Simultaneously, these policies
lower the prices of imported goods, which directly translates into higher real wages of agents.

The endogenous process of human migration follows the expected pattern. People flow to the coun-
tries, which gain the most from reducing the trade barriers. Therefore, the highest increases in the stock
of migrants may be observed in Hungary, Mexico or Slovenia. This phenomenon is dictated by the de-
cision rule that governs the choice of destination, in which individuals compare the wage levels in all
the possible destinations. The highly developed countries which do not take advantage of the reduction
of tariffs (such as the UK, Finland or the US) are actually becoming less attractive for foreign OECD

workers. Such a result depends on the fact that these economies are already well integrated in the global

2 Anderson and Yotov|(2011) estimate the efficiency gains from trade at the level of 0.62%.
?The changes in imports and exports do not coincide for the EU, because these numbers consider only the within-EU flows.

2"Mexico gains mainly thanks to the trade with the US.
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Table 9: The welfare and demographic effects of trade liberalization (MID scenario)

ISO Change in real wage Change in labor force
Code  W;/P; wh/P; wh/P, wh, /P wh /P Lt Lt L, Lk,

HUN 10.40% 10.58% 10.15% 10.15% 9.77% 0.26% 0.96% 8.54% 8.09%
MEX 9.26% 9.37% 9.13% 9.00% 8.79% 0.88% 1.16% 8.06% 7.65%
EST 8.33% 8.59% 7.93% 8.20% 7.61% 0.69% 1.19% 8.29% 7.43%
SVN 791% 7.92% 7.90% 7.56% 7.57% 0.50% 0.74% 7.55% 7.20%
NZL 7.80% 8.10% 7.34% 7.77% 7.11% 0.61% 1.49% 6.91% 5.88%
CAN 6.93% 7.04% 6.83% 6.74% 6.56% 0.21% 0.33% 6.02% 5.61%
ISL 5.72% 5.87% 5.47% 5.67% 5.33% 0.32% 0.84% 4.27% 3.57%
SVK 5.21% 5.25% 5.13% 5.17% 5.05% 0.08% 0.27% 1.64% 1.84%
CZE 4.98% 5.02% 4.90% 4.96% 4.82% 0.07% 0.23% 1.14% 1.89%
IRL 4.61% 4.77% 4.43% 4.62% 4.33% 0.74% 1.11% 3.70% 3.05%
CHE 4.39% 4.40% 4.39% 4.23% 4.25% 0.15% 0.26% 3.41% 2.97%
KOR 391% 3.95% 3.88% 3.76% 3.74% 0.07% 0.17% 3.72% 2.86%
ISR 3.27% 3.34% 3.19% 3.20% 3.08% 0.11% 0.30% 2.73% 2.51%
CHL 3.07% 3.07% 3.06% 2.94% 2.96% 0.04% 0.06% 2.68% 2.06%
POL 2.98% 3.00% 2.94% 2.86% 2.83% 0.05% 0.13% 2.66% 2.45%
NOR 2.83% 2.84% 2.82% 2.75% 2.75% 0.04% 0.07% 1.87% 1.44%
AUS 2.51% 2.54% 2.48% 2.48% 2.42% 0.01% 0.02% 1.25% 1.08%
BEL 2.25% 2.23% 2.28% 2.16% 2.22% 0.05% 0.03% 1.34% 1.23%
NLD 2.08% 2.06% 2.11% 1.99% 2.05% -0.02%  -0.09% 1.34% 1.18%
SWE 1.84% 1.83% 1.84% 1.80% 1.82% 0.01% 0.00% 0.68% 0.55%
TUR 1.58% 1.58% 1.57% 1.51% 1.52% 0.02% 0.01% 1.41% 0.97%

JPN 1.28% 1.28% 1.28% 1.30% 1.30% 0.00% 0.00% -0.41% -0.32%
FIN 1.21% 1.21% 1.22% 1.27% 1.29% -0.05% -0.07% -1.37% -1.42%
USA 1.17% 1.25% 1.12% 1.36% 1.14% -0.01% -0.01% -2.09% -0.38%
DEU 1.13% 1.12% 1.14% 1.12% 1.14% -0.03% -0.06% 0.06% 0.04%

DNK 1.02% 1.00% 1.05% 0.99% 1.06% -0.04%  -0.11% 0.07%  -0.27%
AUT 0.95% 0.94% 0.97% 0.96% 1.00% -0.06%  -0.11% -0.46%  -0.81%
GBR 0.81% 0.74% 0.89% 0.74% 0.88% -0.11%  -0.42% -0.15%  -0.19%
FRA 0.62% 0.60% 0.64% 0.60% 0.64% -0.02%  -0.06% 0.13%  -0.22%

ITA 0.59% 0.58% 0.60% 0.57% 0.60% -0.09%  -0.09% 0.28%  -0.23%
LUX 0.55% 0.52% 0.58% 0.53% 0.61% -0.11%  -0.13% -0.33%  -0.76%
ESP 0.40% 0.38% 0.41% 0.38% 0.43% -0.02%  -0.05% -0.02%  -0.40%

PRT 0.33% 0.30% 0.35% 0.28% 0.36% -0.19% -0.27% 0.15% -0.38%
GRC 0.28% 0.26% 0.31% 0.24% 0.31% -0.14% -0.21% 0.13% -0.23%
ROW -0.09% -0.12% -0.03% -0.04% 0.05% -0.02% -0.17% -1.56% -1.82%

The table presents changes in: real wage indexes, real wages of four types of workers and stocks of low/high-skilled na-
tives/foreigners, after liberalizing trade (MID scenario). ROW stands for the Rest of the World.

trade network, their barriers for trade are relatively low and there is no further room for liberalization
of exchange with their main foreign partners. As a consequence, they cannot benefit from zeroing the
trade limitations, which in fact causes that their relative attractiveness diminishes. Thus, liberalizing
trade accelerates the cross-country convergence and reduces the between-country inequality in welfare.

In addition, the within-country inequality slightly reduces in the majority of states.
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4.3 The winners and losers of a full integration

The last set of simulations concerns a complete liberalization of legal barriers for both migration and
trade. Like before, three possible scenarios are proposed, labeled by MIN, MID and MAX. The aggre-

gated consequences from this policy are presented in the following tableFE]

Table 10: Aggregated gains from liberalizing migration and trade

EU OECD
Real GDP L! L+ L', L, Imp Exp RealGDP L! Lt LY, L", Imp Exp

MIN  -1.37% -1.61% -4.07% 13.12% 15.10% 2.61% 2.85%| 2.16% -1.66% -2.21% 21.82% 21.30% 11.82% 11.82%
MID -1.92% -2.29% -6.31% 18.79% 23.41% 5.29% 5.72%| 3.44% -2.32% -3.42% 30.79% 33.03% 22.20% 22.20%
MAX -2.56% -4.27% -7.47% 35.12% 27.18% 6.29% 6.80%| 4.97% -4.28% -4.09% 56.27% 40.03% 27.09% 27.09%

The table provides the percent changes in real GDP, population of natives (low-skilled and high-skilled), population of residents
(low-skilled and high-skilled), value of imports and exports in the EU and OECD (considering 3 scenarios: MIN, MID and
MAX), after liberalizing migration and trade between all OECD countries.

In the reference scenario, the real GDP in the OECD rises by 3.44%, whereas the EU’s production
goes down by 1.92%. Thus, the effect of migration is strongly dominating in the EU, which shows that
the loss in terms of human capital cannot be regained by liberalizing the trade of goods. For all the
scenarios both migration and trade significantly intensify. In terms of cross-country comparison, Table
summarizes the key results.

The proposed model is flexible enough to tackle the problem of local liberalization of trade and
migration between any two disjoint sets of OECD countries. Keeping everything else equal, one can
disentangle the magnitude of the welfare effect of such bilateral decreases in formal migration and trade
barriers. Following the political debate, we decided to study and quantify the consequences of liber-
alizing flows of goods and workers between the European Union and the United States, as well as the

European Union and Turkey.

4.4 Liberalization between the EU and the US

In the recent years, we observe an intensification of the debate about liberalizing both trade and migration
between the two largest members of the OECD that is the United States and the European Union. The

potential gains from reducing all trade barriers between these two federations were calculated by the

2For the changes in values, see Appendix |§|
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Table 11: The welfare and demographic effects of migration and trade liberalization (MID scenario)

ISO Change in real wage Change in labor force
Code  W;/P; wl/P; wh/p, W,/ P wh/P Lt Lk L, L,

NZL 13.13% 14.54% 10.96% 11.54% 7.92% -0.27% -5.61% 69.50% 64.51%
HUN 9.45% 7.20% 12.45% 4.78% 9.00% -2.14%  -10.25% 54.58% 67.41%
CAN 9.31% 9.09% 9.50% 6.82% 7.36% -2.64% -5.21% 48.21% 40.65%
CHE 7.90% 7.45% 8.36% 4.69% 4.94% -2.82% -8.67% 63.45% 73.68%

EST 7.87% 7.22% 8.84% 6.65% 7.74% -3.28%  -10.76% 7.57% 9.41%
MEX 7.45% 6.78% 8.30% 2.42% 3.64% -1.86%  -12.37% 111.88% 111.28%
AUS 7.09% 6.82% 7.42% 4.38% 5.13% -2.55% -8.18% 54.51% 41.30%
SVN 6.50% 5.33% 7.81% 4.51% 6.31% -5.11% -9.77% 10.94% 19.49%
ISR 5.92% 5.75% 6.12% 4.53% 4.22% 297%  -12.48% 22.44% 25.78%
IRL 5.40% 5.77% 5.01% 2.18% 0.81% -12.86%  -27.38% 73.74% 64.07%
ISL 4.93% 3.78% 6.81% 3.02% 5.56% -1.56% -9.35% 13.86% 14.86%
CZE 4.83% 3.54% 7.17% 1.12% 4.42% -1.70% -8.06% 57.69% 54.46%
SVK 3.17% 1.95% 5.19% -0.52% 2.12% -7.05%  -12.70% 52.01% 57.68%
KOR 2.79% 1.34% 4.08% 0.78% 1.76% -2.11% -6.88% 9.38% 45.98%

NOR 2.68% 2.06% 3.48% 1.10% 2.17% -0.77% -4.32% 19.74% 23.50%
USA 2.47% 1.83% 2.86% 0.24% 1.44% -0.32% -0.44% 36.37% 31.49%
BEL 2.34% 1.39% 3.23% 0.47% 2.45% -0.61% -2.53% 19.24% 13.37%
NLD 2.10% 0.31% 4.32% -0.86% 3.30% -2.04% -7.84% 23.96% 12.06%

CHL 1.94% 0.27% 4.24% -0.71% 1.72% -1.30% -7.91% 20.19% 50.31%
SWE 1.85% 1.28% 2.54% 0.63% 1.57% -0.56% -3.17% 13.24% 16.95%
JPN 1.29% 1.03% 1.57% -0.55% -0.26% -0.16% -1.28% 36.65% 42.11%

POL 1.17% -1.28% 4.66% -2.16% 3.07% -2.92% -13.03% 16.05% 18.02%
AUT 0.96% -0.42% 2.37% -1.54% 1.00% -2.38% -5.82% 22.46% 23.49%

FIN 0.91% 0.21% 1.58% -0.98% 0.19% -0.80% -3.16% 25.93% 27.57%
DEU 0.91% -0.10% 2.09% -1.44% 0.79% -1.67% -4.90% 28.65% 22.95%
LUX 0.77% 0.22% 1.29% -0.09% 0.74% -1.30% -3.86% 491% 7.19%
DNK 0.54% -0.54% 1.95% -1.35% 0.93% -1.02% -5.18% 16.57% 15.92%
FRA 0.44% -0.01% 0.92% -0.34% 0.15% -0.62% -2.50% 6.15% 13.59%
TUR 0.39% 0.38% 0.41% -1.47% -2.56% -5.36% -8.99% 37.15% 65.98%
ESP 0.27% 0.01% 0.58% -0.40% -0.10% -0.49% -2.01% 7.89% 12.21%
ROW -0.08% -0.12% -0.02% 0.01% 0.49% 0.00% -0.19% -2.70% -9.74%
ITA -0.19% -0.54% 0.25% -0.95% -0.65% -2.46% -4.00% 5.89% 15.12%
GBR -0.34% -2.13% 1.56% -3.34% -0.86% -4.34%  -16.15% 22.51% 35.96%
PRT -1.34% -2.30% -0.37% -2.59% -1.21% -4.68% -8.34% 1.27% 8.44%
GRC -1.43% -2.34% -0.25% -2.74% -1.19% -4.75% -8.88% 3.38% 10.17%

The table presents changes in: real wage indexes, real wages of four types of workers and stocks of low/high-skilled na-
tives/foreigners, after liberalizing migration and trade (MID scenario). ROW stands for the Rest of the World.

CEPR for the European Commissioan] In March 2013, a report was published, saying that the benefits
for the EU are estimated at the level of 150 billion dollars (each year), whereas the US would get about
130 billion dollarsP] The increase in GDP in the rest of the world’s countries may reach almost 130

billion dollars. The authors conclude that the EU exports to the US would rise by 28%, which translates

PFor more information, see the full report by CEPR: |CEPR| (2013) and the memo by EC: http

//europa.eu/rapid/press — release_ M EMO — 13 — 211_en.htm
3Expressed as the changes in nominal GDP, these gains equal 1% for the EU and 0.8% for the US.
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into a 6% increase in total EU exports. There are no official estimates of potential consequences of

liberalizing the bilateral migration between the EU and the US.

Table 12: Aggregated gains from liberalizing trade and migration between the EU and the US

Trade Migration Trade and Migration
EU US OECD | EU US OECD | EU US OECD

MIN  022% 0.19% 0.15% | -1.08% 1.09% 030% | -0.86% 127% 0.45%
MID 041% 035% 028% | -1.67% 1.64% 044% | -126% 1.99% 0.72%
MAX 050% 043% 034% | -2.19% 238% 0.70% | -1.69% 2.80% 1.04%

The changes in real GDP after imposing a liberalization policy, in percent. EU stands for the sum of all the members of the EU,
OECD is the sum of all OECD countries.

In Table [12] we study the aggregated effects on real GDP for the EU, the US and the OECD. The
policy of liberalizing trade and migration separately is discussed, followed by the joint results. The lib-
eralization of trade benefits both the US and the EU, both parties gain in terms of the natives’ welfare
and real GDP at the level of about: 0.4%@ The non-EU countries would slightly lose due to such a pol-
icy, because of the multilateral resistance to trade However, the positive price spillover affects all the
economies in the system, minimizing the potential losses from lower exports in the non-EU economies.
All in all, the gains from liberalizing trade are positive for both the EU and the US, keeping the former
slightly better off. Our simulations forecast that the monetary gains are between 40 and 90 billion dollars
in one year. The US would host 3 million of immigrants (half of them high-skilled), originating from all
major European countries. Apparently, the welfare effects are smaller than the estimates by CEPR and
can be treated as the lower bounds of estimates (due to very conservative parametrization of the model
and lack of spillover effects of this bilateral agreement).

On the contrary, the liberalization of migration between the EU and the US brings severe losses for
the European countries and substantial gains for the US economy. A tremendous increase in (mainly
high-skilled) emigration to the US from the English speaking (especially Ireland and Great Britain) and
the Central European countries (Poland, Hungary, Slovakia), results in drops in both welfare (about
—0.8%) and real GDP (from —3% to even —5% for Ireland). In general, the losses encountered in the

EU due to migration liberalization outrage 4 times the gains from liberalizing trade. Therefore, the sum

reland is affected the most and gains 2.26% in real wage index. The average change in real wages across EU equals

0.03%, whereas for the US the wages increase by 0.77%.
32 An increase in the relative bilateral attractiveness between the EU and the US decreases the relative attractiveness of other

OECD countries which directly causes a drop in the value of trade between the EU, the US and the rest of OECD.
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of both effects is substantially negative for the EU (—1.26% in terms of the real GDP) and positive for
the US (1.99%).

The current migration barriers actually prevent some European countries from bearing huge losses
in their stock of low-skilled workers and highly skilled specialists. This conclusion is the main argument
for the European authorities against reducing migration barriers to the US. Consequently, there are still
some profits to be gained from decreasing (the already small) trade restrictions between the EU and the

US.

4.5 Integration between the EU and Turkey

The European Union has recently revealed a political will to expand and suggested cooperation and
membership to some eastern-European countries i.e. the Balkan states (Croatia successfully joined the
EU in July 2013) or Turkey. The latter economy is large enough (produces 1% of OECD’s value added) to
provide a visible effect on European welfare and GDP through the trade links. Moreover, the emigration
from Turkey to western Europe is significant (especially in Germany where the population of Turkish
immigrants is the most numerous), which also raises the question of potential gains and losses from

further liberalization of migration. The aggregated results are presented in Table

Table 13: Aggregated gains from liberalizing trade and migration between the EU and Turkey

Trade Migration Trade and Migration
EU TUR  OECD ‘ EU TUR  OECD ‘ EU TUR  OECD

MIN  0.02% 0.72% 0.01% | 0.32% -240% 0.05% | 0.34% -1.65% 0.06%
MID 0.03% 136% 0.02% | 0.47% -3.37% 0.08% | 0.49% -1.93% 0.10%
MAX 0.04% 1.64% 0.03% | 0.82% -571% 0.14% | 0.84% -3.92% 0.16%

The changes in real GDP after imposing a liberalization policy, in percent. EU stands for the sum of all the members of the EU,
OECD is the sum of all OECD countries.

The reduction of trade barriers raises the real GDP in Turkey by over 1.36% in the medium scenario.
The EU countries gain only symbolically, 0.03%. This policy has almost no effect on the aggregated real
GDP level in the OECD economies.

What is crucial, is the extent to which Turkey may lose after signing a free labor mobility agreement
with the EU. The losses in terms of real GDP range from —2.40% to —5.71%. The welfare of Turkish
natives drops by —0.65% in the medium scenario and —1.10% in the maximal scenario. In contrast, the

EU states gain a lot (in sum 0.47% in real GDP) due to larger immigration of both low and high-skilled
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Turks. The total flow of new Turkish immigrants amounts at about 1.6 million people. The largest
inflows are expected to Germany (900 thousand), the Netherlands (300 thousand) and Belgium, Austria
and France (about 100 thousand).

In sum, the simultaneous liberalization of trade and migration between EU and Turkey is strongly
negative for the latter, with only small welfare benefits for the EU. Therefore, as freeing trade may be
considered as a desired political goal, the free mobility of workers to EU appears to have disastrous

consequences for Turkish economy.

4.6 Relations between trade and migration

The final question addressed in the paper concerns the relations between trade and migration. It is
investigated whether migration is a substitute for trade (so that the flows of migrants actually decrease
the bilateral trade flows - either imports or exports) or if these two processes are complements (in a sense
that higher migration flows imply higher trade flows between two particular countries). The literature
does not provide a clear-cut solution to this issue. Depending on the assumptions and model structure
both situations are possible.

The classical economic analysis (i.e. Heckscher-Ohlin model of international factor movement, see
for example [Heckscher and Ohlinl[1991| or [Feenstral2003) puts forward the conjecture that mobility of
different factors is substitutiveff] Given that there are no international barriers, trade, migration and
capital flows cause the international equalization of prices, wages and interest rates which in turn results
in decreasing the incentives for factor mobility. What the two-factor model by Heckscher and Ohlin
suggests is that the trade in commodities between countries with different factor endowments is in fact an
indirect factor trade. The Heckscher-Ohlin-Vanek proposition says that the country’s export is intensive
in the products manufactured using abundant factors, whereas the products created using scarce factors
are mainly imported. Therefore, the indirect trade in factors of production (like migration or FDI) results
in the equalization of differences in factor abundance between countries, which leads to factor price
convergence and reduces trade.

On the contrary/Markusen|(1984) proves that migration and trade may be complementary in a system

of two economies with different technology endowments. In terms of empirical research, there is a rich

331n the stronger, quantitative sense, which implies its weaker form: through the convergence of factor prices.
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literature that supports the conjecture that migration and trade are rather complements. The problem
is analyzed taking into consideration three potential mechanisms: information, preference and network
channels. |Gould| (1994) was first to address this question in a quantitative way. He analyzed the impact
of both preference and information channels on the US imports and exportsF_Z] This paper, as well as
other in the field, emphasizes the role of migration in creating bilateral trade between sending and re-
ceiving countries (both imports and exports). What the authors underline, are the network and preference
channels, which help to establish the informal links between the trading partnersE]

The proposed general equilibrium model allows to formulate an answer to the question about the
relations between migration and trade in a framework, in which there is no endogeneity problem. In
fact, one is able to study two types of processes: the reaction of bilateral migration to liberalization
of trade cost and the reaction of bilateral trade to liberalization of migration cost. These two exercises
build on shocks (either to trade or migration costs) that are exogenous and influence directly only one
of the two phenomena. Therefore, in what follows, we quantify the direction and the magnitude of
relations between bilateral migration and bilateral trade caused by independent shocks on barriers. Due
to the fact that both trade and migration are endogenous in the analyzed model, both matrices with these
country-pair-specific variables are driven only by the general equilibrium forces in the system of OECD
countries.

In Table[T4]the changes in the shares of trade (either imports or exports) are regressed on the changes
in the shares of migration between two countries, assuming two different types of shocks: exogenous
migration liberalization (in the first two columns) and exogenous trade liberalization (in the last two
columns).

Considering the first two columns, migration and trade are complementary, which confirms the recent

3*Similar studies (for different countries) are conducted by, inter alia, [Head and Ries| (1998) and [Wagner et al.| (2002) for
Canadian provinces, (Combes et al.| (2005) for French regions, [Tai| (2009) for Switzerland, |Bruder| (2004) for Germany. A

quantitative estimation is provided by [Egger et al.| (2012). |Genc et al.|(2012) conduct a meta-analysis.

33 As |Gaston and Nelson| (2013) summarize the hitherto findings: “there is strong and consistent support for immigration
having a positive effect on trade. [...] However, because these analyzes are never carried out in the context of a structural analysis
that permits an evaluation of the relative price effects that drive the general equilibrium analysis standard in the trade theoretic
accounts, these results neither permit comparison with the trade theoretic claims, nor do they speak directly (or unambiguously)

to the issues of whether trade and migration are substitutes or complements.”
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Table 14: Regressions of changes in trade share on changes in migration share

Migration liberalization Trade liberalization
Dependent variable: Trade fromitoj Tradefromjtoi Tradefromitoj Trade fromjtoi
Low-skilled from i to j 0.08™** 0.06™** —15.88"** —11.57***
(0.005) (0.005) (0.504) (0.597)
R? 0.20 0.09 0.46 0.25
High-skilled from i to j 0.03*** 0.02*** —10.91*** —8.15™**
(0.003) (0.003) (0.307) (0.374)
R? 0.13 0.06 0.52 0.29

The table shows the OLS estimates of regressions: ATradeij(ji) = Bo + f1AMigration;;, where ATrade;; is the change
in the share of trade from country j to country 4 to the total GDP in country ¢ in percentage points, and AMigration;; is
the change in the share of immigrants from country j in country ¢ to the population in country ¢, in percentage points. The
regressions are run separately for low and high-skilled workers. Standard errors in parenthesis.
empirical ﬁndingsPE] The change in share of bilateral trade (both imports and exports) is positively related
to the change in the share of immigration of either low or high-skilled workers. The mechanism which
causes such results works through the market size effect of migration. An inflow of people automatically
increases the internal demand, so imports go up. Naturally, higher stock of workers creates the pressure
on the wages, and so in the general equilibrium the wage index in receiving country goes down. This
gives positive profits for the firms, which have to be zeroed by a fall in prices. In this way, the receiving
economy becomes more competitive, so that exports from this country increase. On the contrary, an
outflow of people reduces the market size in the sending country, which automatically decreases imports.
Lower supply of workers means higher wages, which translates into lower exports. Domestic prices go up
and foreign goods are relatively cheaper. In consequence, exports may decrease and imports may increase
(the net effect depends on the relative magnitude of both factors on the price indexes). Therefore, there
is a direct chain of consequences that leads to a simultaneous movement of net immigration and both
imports and exports. Reducing the migration costs, and keeping the trade costs constant, flows of goods
follow flows of people, which is driven by the market size effect transmitted through the price indexes.
In contrast, the third and fourth columns of Table 4] suggest that trade and migration are substitutes
(bilateral migration decreases with trade) under the trade shocks. Imposing a liberalization of bilateral
trade barriers (for the sake of clarity, assume that the cost of trade from country ¢ to country j decreases,
keeping everything else constant) provides a positive price shock in country j (F; decreases). In the

equilibrium, this results in the entries of new firms and lower nominal wages W, so that the zero-profit

3Notice that in our model we do not account for cost-reducing network effects of migration.
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condition holds. On the contrary, the price index in country ¢ increases, which is mainly due to an
increase in nominal wages. The latter rise is caused by lower export costs which induce positive profits
for the firms. This positive shock has to be counterbalanced in the equilibrium by higher labor cost.
Generically, both countries are winning, however it is ambiguous which one is relatively better offE]
Assume that j benefits more in terms of the real wage gain. The general equilibrium processes concerning
the simultaneous movements of migration and trade are as follows. The “winning” country j would
certainly experience an inflow of new migrants from all destinations and a decrease in its emigration to
all other countries. However, the effects on trade are going to be counter-directional: bilateral exports are
going to increase (higher market size and competitiveness) and bilateral imports are going to decrease
(for all countries except ¢, which increases massively, because of the multilateral resistance to trade).
Therefore, higher exports is followed by lower emigration and lower imports is followed by higher
immigration. All of these processes are quantitatively important. In country ¢, which also wins in terms
of welfare, but less than country j, one can observe a moderate effect on trade and migration, except
for the ones from and to country j. Now, immigration to ¢ is positive and country ¢ imports more and
emigration from 7 decreases in line with a decrease in exports to all the countries except country j (once
again due to the multilateral resistance). However, these two effects are rather weak.

The positive consequences of liberalizing trade for the less open countries are significantly greater.
Thus, assuming a full trade liberalization, the general equilibrium forces that drive the counter-directional
flows of goods and workers are strongly dominant. This is represented by negative coefficients depicted
in columns three and four in Table (14). The proposed explanation can be indirectly linked with the
original Heckscher-Ohlin interpretation about substitutability of productive inputs. Consequently, these
results provide some doubts to the commonly accepted conjecture that migration and trade are comple-
ments, in the case of a positive trade shock. Therefore, the only clear-cut conclusion from this simulation,
which has to be carefully interpreted within the type of model we consider, is the following. The rela-
tions between trade and migration depend not only on the global assumptions of the general equilibrium
model (as it is highlighted in the literature), but also on the type of exogenous shock that is imposed in
the system of economies. In the case of the proposed model, the connections between migration and

trade differ significantly when imposing shocks to migration barriers (complementarity) or trade costs

37The latter relation depends on the placement of both countries in the world trade network. Mainly, the country which is

less open to trade benefits more from a unilateral trade liberalization.
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(substitutability).

The fact is, that during the last twenty years the majority of international policy shocks experienced
in the OECD were linked to trade in goods. Many countries, among the most developed economies,
decided to sign preferential trade agreements with the most important partners. Simultaneously, migra-
tion between the majority of country pairs is still heavily restricted. Therefore, according to our results,
one would expect that migration and trade would act as substitutes. But, as the large body of empirical
research convincingly suggests, this is generally not the case. The observed complementarity between
trade and migration is, in consequence, very likely to be caused by additional (i.e. network) effects of
migration. The results of the above described quantitative exercise may constitute an argument for the
presence of such indirect, additional externalities. However, one has to bear in mind that the effect of
complementarity between migration and trade is also explained by a crude market size effect of mi-
gration. Thus, the empirical estimates of network effects of migration may be biased upward, if this

endogenous mechanism is not taken into consideration.

5 Robustness checks

The following section provides some additional, verifying simulations that relate our approach to some
previous works in the ﬁeldF_g] We start with taking a smaller value for the agent’s elasticity of utility with
respect to the real income, in line with |Bertoli et al.| (2013). The second scenario considers endogenous
formation of total factor productivity (TFP) in each country, modeled as a Lucas externality, as in|Aubry

and Burzynski| (2013).

5.1 Alternative parametrization of agents’ utility

The paper by Bertoli et al.|(2013) provides some insights about estimating the elasticity of utility with
respect to real wage in the random utility model. The authors analyze a simple Roy model in which agents
decide about locating, considering the deterministic (objective) real wage and stochastic (subjective) taste
for migration. This representation leads to a logit probability of migration, which is then a function of

the wage rate. They estimate the core parameter (denoted by p in our model) using a nested logit model

38For full results of all additional simulations, consult Appendix @
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in logarithms. They find that the elasticity of utility in respect of wage ranges from 0.501 to 0.756
(depending on the estimation procedure, the reference value is 0.655).

According to the results by Bertoli et al| (2013)) and our own estimations of y (see Tables[I| and [2),
we run an additional set of simulations assuming a lower value of the semi-elasticity of utility in respect
of the real wage. In line with those findings, we take ;4 = 0.7. The main country-specific results are
gathered in Table

Clearly, the qualitative properties are identical to the benchmark results with ;4 = 1. However, the
magnitudes of the effects are now somewhat different, and are characterized by lower dispersion. Indeed,
the agents are now less responsive to changes in migration costs, thus fewer people migrate, and so both

the benefits for the winners and the costs for the losers are now reduced.

5.2 The TFP effect of migration

Net migration may affect the productivity through a change in the number of highly skilled professionals.
Some recent findings by [Peri et al.|(2013)) provide evidence that immigration of scientists, engineers and
mathematicians has a strong positive influence on the remuneration of high-skilled non-migrants in the
US, and a slight effect on the less educated. |Aubry and Burzynski (2013)) show that the TFP effect plays
an important role in the overall welfare impact of net migration for the natives in OECD countries.

However, there are some confusing arguments about the impact of the high-skilled workers on the
technological progress and productivity. On the one hand,Acemoglu and Angrist|(2001) do not find any
relations between the share of tertiary educated workers and the economy-wide productivity. On the
other hand, [Moretti| (2004) estimates robust social returns attributed to high-skilled workers. Therefore,
we would like to account for these potential spillovers and endogenize the level of TFP in each economy.
In doing so we follow [Lucas| (1988) and write the TFP function as a product of an exogenously given
TFP residual, A;, and a concave function of the high-skilled share in population:

_ L+
:T.

(2

A; = Aig?, gi 14

We arbitrarily fix the elasticity of TFP in respect of the high-skilled share at the level of A = 0.3.
The results of the robustness check including endogenous TFP levels are presented in Table [E.2]

The main difference with the reference results is a larger dispersion of the quantitative effects. Indeed,
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the countries which win, are the ones which gain relatively more high-skilled workers. This improves
the productivity of all the employed and causes the nominal wages to rise. On the contrary, the losing
countries are generally the ones drained from their high-skilled potential. Therefore, the losses for the

natives in these economies are even more pronounced after accounting for endogenous TFP.

6 Conclusion

This paper develops a multi-country general equilibrium model which allows to quantify the welfare
effects of a hypothetic decrease in the legal barriers for international migration and trade. In the bench-
mark scenario, the OECD economies gain 2% of their real GDP after reducing the migration barriers.
However, in the sample of 34 OECD countries, there are only several winners of migration liberalization.
People living in the majority of economies encounter substantial welfare losses mainly due to an exo-
dus of high-skilled workers. Moreover, the gains from liberalizing migration are not equally distributed
within the analyzed developed countries. The college educated persons are mainly better off, largely
because of the beneficial nominal wage effect, as well as their flexibility and the capability of being more
mobile than the low-skilled people.

Secondly, the paper analyzes the welfare consequences of intra OECD trade liberalization. In doing
so, we set all the bilateral tariff and non-tariff trade restrictions to zero. The simulations show that the
welfare effect of this policy provides a change in real GDP at the level of 1.5% for the OECD countries.
In contrast to the migration liberalization, the gains from reducing trade barriers are shared by all the
OECD members. Moreover, their magnitude is such that the between-country inequality is reduced.

In terms of the bilateral liberalizations between the EU-US and the EU-Turkey, the general mecha-
nism brings benefits for the destination countries, whereas we observe some harmful consequences for
the source states. The impact of liberalizing migration is quantitatively more important and dominates
the effect of eliminating bilateral trade restrictions.

Finally, analyzing the endogenous macroeconomic processes after an exogenous shock in the general
equilibrium system of economies, some conclusions may be drawn about the relations between migration
and trade, taking the assumed parametrization of the model as given. When the costs of labor mobility
are reduced, both migration and trade increase. On the contrary, reducing bilateral tariff and non-tariff

barriers spurs trade, but diminishes migration. Therefore, the correlation between these two variables
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depends not only on the assumptions of the theoretical model, but also on the type of exogenous shock

one imposes in this complex general equilibrium system. Moreover, concatenating our results with the

experience of international policy in OECD in the last decades, one can conclude that empirically robust

positive correlations between trade and migration are likely to result from additional externalities, such as

network effects of migration. However, as the market size effect of migration may explain the common

movement of trade and migration, the empirically determined magnitudes of the network channel are

likely to be overestimated.

Appendix A Detailed model description
In what follows, we summarize the main equations of the model.

Preferences and demand

Individuals solve their utility maximization problem:

i (k
under the budget constraint:

N

By,
Z/o pin(k) -xfjh(kz)dkz = wfj, where: wfj
h=1

The solution, that is the individual demand function, boils down to:

pin(k) ™
wijn(k) = —
’ Sy By (Tinpn)’!

Solving for the indirect utility function:

Uy =In[(1—¢) ug;] +eij

ij
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where:

N B, e e—1 —1 s
Z pin(k) > ‘ W
’ <h=1/0 < P ’ P;

Production

The production function of firm k in country ¢ is defined as a nested CES function of employed labor.
The upper level production function determines the quantity of efficient high-skilled and low-skilled
components needed to produce a given output y;(k):

98

yi(k) = Al (k) = A; (ef (e?uf))aigl +(1-69) (8k) ) o (A6)

where A; is the exogenous country-specific level of total factor productivity (in the robustness check it
is modeled endogenously as a Lucas externality, so that: 4; = A; g;\, gi = (Lf + LM Z) / L.
The lower level production functions define the efficient labor composites for each level of education,

as a CES combinations of native and foreign workers:

IN

A = o (#09) 7+ ) () |
| e -1 725 (A7)
08 = |6 () "+ (1= 0) (z’zi(M)gN] N

Firstly, for a given production level y;(k), each firm chooses the optimal combination of high-skilled

and low-skilled efficient composites, that minimizes the total labor cost:

~min WPE) + WL (K)
2 (k). 2L ()

93

st A (ef (209) % + (- 09) (d(k))aisl) .

The first-order conditions determine the optimal demand for efficient low and high-skilled workers in

¥Consider the following notation for s € {l,h}: ¢; and £°; are the numbers of native and foreign workers of skill s

employed by firms in country i, so the total firms’ demand for workers in country i is: £7 = €. + ¢% + 0", + ",
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firm k:

. S\ 78 _ . _pS N\ 75
0y — B (erD " el,(k):yﬁk)((l @)WZ) s

where W, is the aggregate wage index and is defined as:
1— 1-0s] T=og
W, = [(ef)"s (Wih) T (11— 5)s (Wil) S} °. (A.9)

Secondly, each firm chooses the optimal combination of native and foreign workers within each
education category, taking the total supply of efficient high and low-skilled labor as given. Firms solve

the following cost minimization for high-skilled workers:

. min wie} (k) + wl 0" (k)
€ (k)2 (k)

subject to:

s.t. (Q,N (6?(1{:)) o (1-6N) (E'li(k)) 05N1> T > 0} (k).

The optimal labor demands for skilled natives and migrants are then equal to:

- ONWENN (k) (0SW 7S L ONWIN\TY
(k) = eM)( i h’) :yf(l‘) ( Wh> ( hl) (A.10)

w; w;

and

— 9N h N ) S\ 78 _ N A ON
k) = (k) (W) :y;(ll:) <0WV'[:> ((1 zg)w)

where Wih is the remuneration of the efficient high-skilled labor composite:

Wh = [(@N )7 (w?)l_” L (1N ww-ﬂ I (A1)

Labor demand and wage index for the low-skilled natives and migrants are derived in a symmetric

way. The homogeneity of firms induces that the firm-specific indicators, k, may be dropped. The above
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described cost minimization problem determines the optimal unit cost of production for each firm:

DL e e e R L] (A.12)
( B ’ .
Yi A

The firm’s profit maximization determines the price and quantity produced per firm. Each firm faces
a residual demand curve with a constant elasticity of substitution equal to € and then chooses the same

markup €/(e — 1) which yields the following pricing rule:

€ e W;
;= —_ A.13
e—lcZ e—1A; ( )

The output per firm, y;, is determined by the profit maximization and the free entry condition. Indeed,
as long as the profits are positive, new firms will enter the market causing profits to fall, until they are
driven to zero:

= (pi —ci)yi — Wifi =0, (A.14)

so that:

yi = (e = 1)Aifi. (A.15)

The mass of varieties B; produced in economy 7 is a function of country size. Notice that the total

production in economy ¢ is B;y;, therefore:
Byy; = B;A;lT = LA LT = Bi(e — 1) Aifi,

because only the share (e — 1) /e of total labor f/l-T is devoted to the production purposes (that is: lZT ), the
rest is employed to cover the fixed costs. The mass of varieties produced in a given country is then equal

to:
7T

B; = —.
’ efi

(A.16)

Aggregating the country-pair-specific flows of goods one obtains a simple representation of export

from country j to country ¢, as a share of the domestic GDP:

Xy _ Xi(P/7iy)”
Xj S Xn (Pofrhg)

(A.17)
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Migration

Using the explicit form of the utility:

Uszln

w?.
[(1 ) Pw] + €ij,
K3

(A.18)

and assuming that ¢;; ~ G(0,1/p), we apply the McFadden’s theorem (see McFadden, 1984) to calcu-

late the probability that an agent of type s will emigrate from country j to country ¢:

exp (Uf’j - eij>

(= eug/R)"

i = PrUf = max (Uy;)] =

Knowing that for j # i:
s MZ
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Wt N o
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and for ¢ = j:
oM

(w5/1)"

J

we obtain the random utility model equations, which define the endogenous flows of people:

ws_l P s !
= <wj//ﬂ (1—cij)> .

S S
Mij _ T
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M3y s

Competitive equilibrium

Z]kvz1 <<1 - CZj)ij/Pk)w

(A.19)

(A.20)

(A21)

(A22)

The competitive equilibrium is a set {wf, w® ;, Wi, W}, W}, ¢i, pi, Pi, B, [Xijlijen, [M)i jen Yien

such that for a set of common parameters {€, og, on, 14}, a set of country-specific parameters {6

and the matrices of country-pair trade costs [7;;]; jen and migration costs [cf;]; jen, s € {l,h}:

1. Each vector of nominal wages ini € N: w!, wl w' , w

clearing conditions:

h 0 h

—1
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where Lt L L' . L™ are the exogenous quantities of labor in country i.
2. The zero profit condition pins down the wage index: W; for i € N.
3. The equilibrium wages and the wage indexes determine: {Wih, Wil yCiyDi )
4. The mass of varieties is determined by the market size equation.
5. The mass of varieties, the wage indexes and the bilateral trade costs [7;;]; je N, determine P;.
6. The trade matrix [X;]; jen is determined by the trade gravity equation.

7. The migration matrices [M;;]; jen are determined by the bilateral migration costs [c;;]; jen and
the random utility model equations.
Appendix B  Proof of the rescaling property of Gumbel distribution

Consider a standard log utility:

s

W .

Uj = In j2) +1In (1 —¢f;) + & = uiy + €4, 1 # 7, (B.1)
S

Ujj = g +ej; =wj+ej, i =, (B.2)
J

where €;; ~ G(0,1/p) are i.i.d. and p is the scale parameter of the Type I EVD (Gumbel) distribution.
For the sake of clarity let us consider the choice problem of an individual living in country 5 = 1.
Assume also that there are only two possible destinations N = {1,2}. The following argument can be
easily extended to the case where |[N| > 2.

Assuming that [E [¢] = ~, so that the mode of distribution is 0, we get that:

Prie < z]| = F(z) = exp (—exp (— (ux))) . (B.3)
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so the probability density function is given by:

f(x) = pexp (—px) exp (- exp (= (nx))) (B.4)
Consider the probability that an individual in country ¢ chooses to stay in i. By the assumption of
independence between the random components, we obtain:

e11tuil—u21

Pr{Ui1 > Ua1]) = Priui + €11 > ug1 +€21] = / f(e1) (/

—00

f(€21)d521> deir (B.S)

The inner integral can be simply calculated as:

€11tu11—u21
/ f(e21)dear = F(e11 + w11 — u21) = exp (—exp (—p (e11 + w11 — u21)))

—0o0
Therefore:
(o9}
Pr (Ui > Uz ZM/ exp (—pe11) exp (—exp (—per1)) exp (—exp (—p (€11 + ur1 — u21))) den
oo
:M/ exp (—perr) exp [—6_“5“ (1 + 6_“(1‘“_“21))}6&11
—0o0
- 1 [exp {—67“5“ (1 + 67“(““7“21))}}00
1+ exp (—p (u11 —u21)) £11=—00
1 eHuit

1+ exp (—p (u1; —ugy)) ekl 4 epual

Notice that such a result is also obtained by using a modified utility function:
Vii = uUj; = puij + peij, (B.6)

which gives:
w®
Vi =pln P7Z+Mln(lfcfj)+éij, (B.7)

[

where €; ~ G(0,1). The reciprocal of the EVD scale parameter is therefore equivalent to the parameter
1, by which we describe the sensitivity of individual’s utility with respect to the real income, equivalent
to the elasticity of the ratio of migrants with respect to the real wage ratio. Thus, the more dispersed

distribution of the preferences towards migration (lower p) the lower the sensitivity of the individuals’
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utility to real income and the smaller the reaction of migrants to the change in the ratio of real wages.

Appendix C Simulation algorithm

To simulate the model, we impose an exogenous change in the bilateral cost of either migration or trade.
This shock causes the general equilibrium response in the system of N countries. In what follows, we
describe in details the solution algorithm of the model after the migration or trade (or both) liberalization

shock (see the right panel of Figure(C.T)).
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Figure C.1: The calibration (left panel) and the simulation (right panel) algorithms.

Initially, the parameters, exogenous variables and endogenous variables are calculated as in the cal-
ibration part. The liberalization shock is then applied by an exogenous change in the migration costs,
trade costs or both of them. Now the new general equilibrium is iteratively restored, starting with re-
computing the migration matrices (using the random utility expressions) and new labor supplies in each

countries. Then, in order to obtain the equilibrium wage levels, an inner loop is defined that iteratively
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solves the zero-profit conditions. The output of the latter is the vector of wage indexes. Then, the labor
market clearing wages for all types of workers are specified. The wages themselves impact the migration
matrices, which brings the outer loop back to the first step. The general condition for the outer iteration
is the magnitude of change of the equilibrium wage indexes. The procedure stops when the difference
between the old and the new wage indexes vector is small enough.

Finally, the endogenous trade matrix is calculated according to the gravity expressions. The last step
is to decompose the overall welfare effect of a particular shock into three channels: market size, wage
and TFP effects. The first two are done without imposing the general equilibrium in the model. To isolate
the market size effect we take the post-shock value of the number of varieties and calculate the welfare
using the pre-shock values of all the other endogenous variables. In this way we control for the impact
of B on the price indexes, through which the market size effect is transferred to the agents. In terms of
the wage effects, the change in nominal wages influences the welfare both directly (through AW) and
indirectly (through AP). The first effect is the nominal wage effect (so the change in welfare brought
about only by changes in nominal wages), whereas the second one is the general equilibrium effect (the
change in welfare due to the reaction of the price indexes as a consequence of different nominal wages).
These two effects are generically opposite. Finally, the TFP effect is defined as a change in the real wages
brought about by a change in the aggregated value of TFP, which influences only the real variables and

has no impact on the nominal ones.
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Appendix D Aggregated gains as values

Table D.1: Aggregated gains from liberalizing migration (changes in variables)

EU OECD

Real GDP Lt Ly L', L", Imp Exp Real GDP Lt L LY, L™, Imp Exp
MIN 5,889 -3,749 2333 2,194 714 -30 -30| 17,699 -8,608 -4,310 8436 4374 -13 -13
MID 8,891 -5,309 -3,595 3,136 1,109 -44 -44| 25414 -12250 -6,683 12,013 6,769 -19 -19

MAX  -11,366 -9,892 -4,245 5,929 1,290 -54 -53 41,423 -22,381 -8,014 22,014 8,219 -11 -11

The table provides the changes in the values of real GDP (in millions of PPP units), population of natives (low-skilled and
high-skilled, in thousands of people), population of residents (low-skilled and high-skilled, in thousands of people), value of
imports and exports (in millions of $) in the EU and OECD (considering 3 scenarios: MIN, MID and MAX), after liberalizing
migration between all OECD countries.

Table D.2: Aggregated gains from liberalizing trade (changes in variables)

EU OECD

Real GDP L! LF L', L, Imp Exp RealGDP L. L! L', L", 1Imp Exp
MIN 1,658 -27 20 49 9 90 95 9997 187 31 23 101 499 499
MID 3,092 -53 -39 91 17 167 175 19,058 359 60 34 188 928 928
MAX 3,717 65 -48 109 20 199 209 23,120 435 72 38 227 1,114 1,114

The table provides the changes in the values of real GDP (in millions of PPP units), population of natives (low-skilled and
high-skilled, in thousands of people), population of residents (low-skilled and high-skilled, in thousands of people), value of
imports and exports (in millions of $) in the EU and OECD (considering 3 scenarios: MIN, MID and MAX), after liberalizing
trade between all OECD countries.

Table D.3: Aggregated gains from liberalizing migration and trade (changes in variables)

EU OECD

Real GDP  L! Lt L', L", Imp Exp RealGDP L! L+ LY, L", Imp Exp
MIN 4347 23794 -2363 2230 720 60 65| 27,328 -8334 -4266 8370 4,460 488 488
MID 6,115 -5411 -3,662 3,195 1,116 121 130| 43,461 -11,658 -6,587 11,811 6,916 917 917

MAX -8,158 -10,063 -4,331 5,970 1,295 144 154 62,751 -21,488 -7,886 21,587 8,381 1,119 1,119

The table provides the changes in the values of real GDP (in millions of PPP units), population of natives (low-skilled and
high-skilled, in thousands of people), population of residents (low-skilled and high-skilled, in thousands of people), value of
imports and exports (in millions of $) in the EU and OECD (considering 3 scenarios: MIN, MID and MAX), after liberalizing
migration and trade between all OECD countries.
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Appendix E Robustness checks

Table E.1: The Welfare and Demographic Effects of Migration Liberalization (robustness check, MID
scenario, 1 = 0.7)

ISO Change in real wage Change in labor force
Code  Wi/P; wi/Pi  wl/Pi  w,/P;  wh/P Lt Lh Lk, Lk,

NZL 3.23% 3.98% 2.07% 2.37% 0.27% -0.72% -4.84% 35.65%  35.73%
AUS 2.92% 2.79% 3.07% 1.28% 1.65% -1.54% -5.00% 3253%  25.16%
CHE 2.20% 1.91% 2.51% 0.23% 0.35% -2.04% -6.00% 36.62%  43.73%
ISR 1.54% 1.34% 1.78% 0.67% 0.67% -2.08% -8.59% 11.73% 13.95%
CAN 1.42% 1.25% 1.57% 0.02% 0.40% -1.97% -3.76%  25.15%  21.45%
USA 0.89% 0.38% 1.19% -0.78% 0.22% -0.19% -0.26%  26.05%  20.99%

IRL 0.33% 0.48% 0.18% -1.78% -2.59% -9.56%  -20.07%  42.52%  40.00%
LUX 0.08%  -0.12% 0.28% -0.28% -0.10% -0.76% -2.36% 2.37% 541%
AUT 0.04%  -0.83% 0.94% -1.62% -0.01% -1.43% -3.60% 15.53% 16.43%
SWE 0.03%  -031% 0.44% -0.72% -0.18% -0.36% -2.00% 8.22% 10.95%
BEL 0.02%  -0.53% 0.54% -1.06% 0.09% -0.42% -1.61% 10.86% 7.74%
JPN 0.00%  -0.16% 0.17% -1.24% -1.10% -0.10% -0.80%  2421%  28.04%

ROW 0.00% 0.00% 0.01% 0.05% 0.27% 0.01% -0.01% -1.00% -5.18%
NLD -0.02%  -1.13% 1.35% -1.84% 0.76% -1.24% -4.97% 13.99% 6.67%
ESP -0.06%  -0.21% 0.10% -0.48% -0.37% -0.29% -1.22% 5.27% 8.61%
CZE -0.07%  -091% 1.46% -2.51% -0.31% -1.17% -5.50% 36.96%  34.17%
NOR -0.08%  -0.47% 0.41% -1.03% -0.40% -0.52% -2.80% 11.40% 14.36%
FRA -0.10%  -0.36% 0.17% -0.58% -0.36% -0.38% -1.50% 4.01% 9.34%
DEU -0.12%  -0.75% 0.61% -1.67% -0.26% -1.02% -3.04% 19.08% 15.26%

FIN -0.18%  -0.60% 0.22% -1.46% -0.78% -0.47% -1.91% 18.45% 19.94%
DNK -029%  -0.95% 0.57% -1.51% -0.11% -0.61% -3.19% 11.19% 10.78%
EST -0.30%  -0.90% 0.59% -1.03% 0.11% -2.69% -8.03% -0.21% 1.21%
ISL -0.36%  -1.33% 1.23% -2.14% 0.49% -1.24% -6.71% 16.40% 7.96%
ITA -048%  -0.68%  -0.22% -0.95% -0.84% -1.46% -2.40% 3.97% 10.49%

HUN -0.68%  -2.20% 1.35% -3.51% -0.59% -1.63% “1.72%  28.84%  35.66%
CHL -0.711%  -1.70% 0.65% -2.25% -0.92% -0.81% -4.91% 11.00%  30.21%
GBR -0.73%  -1.86% 0.47% -2.711% -1.14% -2.59%  -10.25% 1572%  23.85%
TUR -0.75%  -0.73%  -0.79% -1.85% -2.70% -3.41% 547%  21.30%  39.30%
KOR -0.79%  -1.72% 0.03% -1.95% -1.40% -1.41% -4.60% 331%  27.22%
SVN -099%  -1.74%  -0.15% -2.05% -0.88% -3.76% -7.05% 2.53% 7.62%
PRT -1.01%  -1.60%  -0.42% -1.81% -0.99% -2.72% -5.02% 1.65% 6.37%
GRC -1.03%  -1.59%  -0.30% -1.86% -0.93% -2.79% -5.41% 2.73% 7.25%
POL -1.20%  -2.80% 1.07% -3.32% 0.14% -1.87% -8.73% 9.33% 9.68%
SVK -1.39%  -2.17%  -0.09% -3.56% -2.09% -4.68% -8.60%  27.04%  36.86%
MEX -1.59%  -2.13%  -0.92% -4.66% -3.66% -6.04% -9.30%  58.65%  59.01%

The table presents changes in: real wage indexes, real wages of four types of workers and stocks of low/high-skilled na-
tives/foreigners, after liberalizing migration (MID scenario). ROW stands for the Rest of the World.
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Table E.2: The Welfare and Demographic Effects of Migration Liberalization (robustness check with
endogenous TFP)

1SO Change in real wage Change in labor force
Code W,/P; wi/P; wh/Pi  w,/P, wh/P L L L, L,

NZL 6.68% 7.82% 4.92% 5.19% 2.16% -0.71% -6.65%  62.92%  59.10%
AUS 4.63% 4.35% 4.95% 1.99% 2.73% -2.53% -8.13%  5401%  4091%
CHE 3.26% 2.83% 3.71% 0.32% 0.53% -3.03% -9.01%  5896%  69.78%
ISR 2.75% 2.50% 3.05% 1.40% 1.27% 3.07%  -12.772%  2041%  23.63%
CAN 2.14% 1.81% 2.41% -0.07% 0.62% -2.96% -5.76%  4090%  34.15%
USA 0.97% 0.19% 1.44% -1.52% -0.01% -0.29% -0.41%  40.83%  32.79%
IRL 0.40% 0.59% 0.20% -2.73% -3.75% -13.61%  -2834%  69.10%  60.20%
ROW  -001% -0.01% -0.01% 0.01% 0.38% 0.02% 0.01% -0.34% -7.45%
LUX -0.15%  -0.66% 0.34% -0.99% -0.25% -1.13% -3.66% 5.64% 8.40%
JPN -0.22%  -0.48% 0.05% -2.10% -1.80% -0.16% -1.27%  38.67%  43.59%
ESP -0.36%  -0.60%  -0.09% -1.01% -0.80% -0.45% -1.91% 8.24% 13.07%
SWE -043%  -0.98% 0.24% -1.61% -0.70% -0.55% -3.16% 13.00% 16.82%
FRA -0.52%  -094%  -0.08% -1.27% -0.86% -0.58% -2.39% 6.26% 14.19%
BEL -0.67%  -1.56% 0.17% -2.39% -0.52% -0.66% -2.56% 17.64% 11.93%
NOR -0.71%  -1.33% 0.09% -2.17% -1.12% -0.81% -4.43% 17.74%  22.01%

FIN -0.83%  -151%  -0.18% -2.78% -1.63% -0.74% -3.05%  28.61%  29.94%
DEU -1.09%  -2.08% 0.04% -3.38% -1.23% -1.62% -4.83%  2842% @ 22.92%
ITA -1.12%  -145%  -0.69% -1.84% -1.60% -2.31% -3.82% 5.72% 15.72%
AUT -1.16%  -2.50% 0.21% -3.62% -1.17% -2.33% -5.74%  23.10%  24.57%

TUR -1.35% -1.36% -1.33% -3.12% -4.23% -5.31% -8.94% 35.86% 65.45%
EST -1.35% -2.27% 0.01% -2.40% -0.70% -4.25% -12.37% -1.59% 1.12%

DNK -1.48%  -251%  -0.13% -3.29% -1.12% -0.98% -5.07% 16.16% 15.94%
NLD -1.57%  -3.29% 0.55% -4.32% -0.32% -2.07% -71.88%  21.16% 9.71%
CZE -1.79%  -3.10% 0.57% -5.33% -1.93% -1.87% -8.59%  5625%  51.36%
ISL -2.16%  -345%  -0.05% -3.95% -1.10% -2.02%  -10.59% 8.68% 10.52%

KOR -2.34%  -381%  -1.04% -4.12% -3.08% -2.27% -7.30% 429%  40.85%
PRT -250%  -340%  -1.60% -3.65% -2.41% -4.48% -8.00% 0.56% 8.52%
GRC -2.63%  -3.50%  -1.50% -3.85% -2.41% -4.61% -8.66% 2.66% 9.90%
GBR -263%  -436%  -0.80% -5.49% -3.12% -4.28%  -1591%  21.55%  35.02%
SVN 270%  -3.85%  -142% -4.23% -2.47% -5.96%  -11.04% 1.87% 10.38%
CHL -2.88%  -451%  -0.64% -5.26% -2.91% -1.39% -8.15% 1547%  45.84%
HUN -343%  -578%  -0.29% -7.48% -3.01% 270%  -12.13%  40.13%  52.83%
MEX -351% -432% -247% -7.89% -6.38% -950%  -14.48%  93.49%  94.04%
SVK -3.70%  -494%  -1.63% -7.19% -4.43% -1.23%  -13.29%  49.85%  54.41%
POL -4.74%  -7.19%  -1.24% -7.79% -2.55% -3.18%  -13.80% 10.09% 12.44%

The table presents changes in: real wage indexes, real wages of four types of workers and stocks of low/high-skilled na-
tives/foreigners, after liberalizing migration (MID scenario). ROW stands for the Rest of the World.
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